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ERS heavy-duty ma- ay 
chines for speedy mix- 
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We Catalyze 


PERATORS, regardless of their particular niche in the petroleum 
industry, can well afford to make whatever studies are required to 
obtain a comprehensive appreciation of the technical and economic data 
of this Annual Refining Number. Without attempting to oversimplify some- 
thing which is not simple, the Journal editors, with the aid of builders and 
operators, have presented an understandable description of postwar trends 
in the manufacturing phases of this industry’s operations. 

Outstanding is the fact that today’s new refinery arts center in the 
application of catalysis to plant operations. The primary distillation opera- 
tions on which the refining industry was founded, continue unchanged 
except for further refinements and increased operating efficiency. The sev- 
eral applications of catalysis have brought forth new products and improved 
the quality of existing products. ; 

A few years ago it was thought by many that refineries were nearing 
the maximum in gasoline yields through the application of high-tempera- 
ture and high-pressure cracking of intermediate and residual fractions of 
a barrel of crude oil. But this tool of catalysis, which has important uses in 
other industries, now makes commercially possible a decomposition of the 
heavier fractions into lighter components along the entire refining front. 

Catalytic cracking and all the associated operations which were so 
quickly expanded during the war period are more than gasoline producers. 
It is true that during the war they were utilized to refine those hydrocar- 
bons required in the blending of the highest-octane gasoline. Since the 
war’s end most of these operations have been adapted to the production of 
superior grades of motor fuels with greater facility than was thought pos- 
sible a year to 3 years ago. 

But the economist wants to know what the end results of this accelera- 
tion and broadening of distillation will be a year or 10 years from now. 
With the industry running its own business, including price relationships, 
it will mean several things. 

Improvement in quality and quantity of products in catalytic operations 
does not stop with gasoline but includes all overhead products. Properties 
of crude oil will be of decreasing importance. The operating flexibility is 
such that reasonable price variations to take care of seasonal conditions will 
assure that all the many demands for petroleum will be met everywhere. 
Catalysis is also the base on which a new petrochemical industry rests. 

So we definitely know that petroleum’s manufacturers have a new tool 
the potentialities of which are just beginning to be understood and applied: 
Its over-all industrial significance is certain to be among the half-dozen 
major developments in oil history. 





O'Mahoney Report May Shape 
Oil Policy for Years Ahead 


by Henry D. Ralph 


eer. — The year-long 

study of the world’s oil industry 
by the Senate committee on petro- 
leum resources draws to a close this 
week when a few “cleanup” witnesses 
are scheduled to present additional 
data on several of the many subjects 
which have been covered in the vari- 
ous series of hearings which began 
last spring. 

With all hearings officially closed 
the committee will begin the work 
of writing its report, which will be 
chiefly the views of Chairman Joseph 
C. O’Mahoney of Wyoming who was 
the only member sitting through all, 
or even many, of the hearings. In 
theory this report will become the 
basis for the Government’s oil policy 
and the guide to future legislation. 

In view of this it is significant 
that the final series of hearings, de- 
voted entirely to problems of the in- 
dependent oil man, produced no re- 
quests for reform of the industry, 
novel legislation, nor special govern- 
ment aid. 

There were suggestions, but not a 
unified demand, that some form of 
price inducement may have to be 
devised if the Government considers 
it sufficiently important to the na- 
tional welfare to recover the oil re- 
serves remaining in stripper-well 
fields and secondary-recovery proj- 
ects. 

There were also requests for pro- 
tection against excessive imports of 
foreign oil, for a sound and fair tax 
policy, for easier access to oil on the 
public domain, and for continued gov- 
ernment research on technical prob- 
lems of secondary recovery. 

Beyond that the independent oil 
companies asked only that the federal 
Government let them and the oil- 
producing states work out their own 
future salvation, and they promised 
that this would guarantee that the 
nation would always have an ade- 
quate supply of oil at reasonable 
prices. 

Throughout the hearings the oil in- 
dustry presented a practically unani- 
mous viewpoint on all important sub- 
jects, and there was no evidence of 
bitter warfare, or even much diver- 
gence of opinion, between major and 
independent operators. Majors were 
mentioned only casually, and Chair- 
man O’Mahoney had to call on the 
Department of Justice for evidence 
to support his view that the concen- 
tration of economic power is increas- 
ing. 
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W. B. Watson Snyder of the anti- 
trust division read into the record 
the tabulation of a survey recently 
made in the course of the Justice De- 
partment’s studies which did show 
that in most activities in the industry 
the big companies have enhanced 
their relative position during the war, 
as follows: 


Five-Year Changes 


Number of producing wells—21 
companies owned 27.6 per cent in 
1939, 29.4 per cent in 1944. 


Gross production—21 companies 
had 52.2 per cent in 1939, 61.3 per 
cent in 1944. 


Stocks of crude—19 companies had 
75.5 per cent in 1939, 78.9 per cent in 
1944. 

Crude runs to stills—19 companies 
had 80.9 per cent in 1939, 83.2 per 
cent in 1944. 

Motor fuel manufactured—19 com- 
panies had 72.6 per cent in 1939, 64.6 
per cent in 1944. 

Stocks of motor fuel—19 companies 
had 80.4 per cent in 1939, 56.8 per 
cent in 1944. 

Aviation gasoline manufactured—17 
companies had 56.9 per cent in 1939, 
73.8 per cent in 1944. 

Crude-refining capacity—2l1 com- 
panies had 75.8 per cent in 1940, 82.0 
per cent in 1945. 


Cracking capacity—21 companies 


had 84.1 per cent in 1940, 85.8 per 
cent in 1945. 


SEN. JOSEPH C. O’MAHONEY 








Catalytic-cracking capacity—18 
companies had 100 per cent in 1940, 
88.2 per cent in 1945. 

On the subject of preserving com- 
petition and preventing monopoly, the 
oil-industry witnesses appeared to 
consider the. major companies less of 
a threat than the recent rapid growth 
of the cooperative movement. Farm 
co-ops, they declared, are rapidly ex- 
panding into all branches of the pe- 
troleum business, buying out estab- 
lished concerns at high prices. The 
explanation is that co-ops pay no in- 
come taxes and need not distribute 
their earnings to stockholders so they 
have been able to accumulate large 
sources of capital for expansion. The 
oil men asked that the Government 
either confine co-ops to the business 
of marketing farm products or sub- 
ject them to the same taxes as ortho- 
dox forms of business activity. 


The issue of major versus independ- 
ent was discussed by Fayette B. Dow, 
counsel for the National Petroleum 
Association, who had been assigned 
to portray the situation of the inde- 
pendent refiner. In preparation he 
canvassed independent refiners for 
their views, and reported to the com- 
mittee. 

“There is a significant fact which 
is revealed in this correspondence. It 
is that the antagonisms, the ill feel- 
ing, indeed the bitterness, which were 
common among the independents of 
40 years ago, against the single major 
oil company of that day, no longer 
appear. The competition of today is 
intensely keen; the going is hard at 
times for the independents, to attain 
success or even to survive; there are 
practices, chiefly in the marketing 
field, which some independents re- 
gard as uneconomic or unlawful, or 
both. But the record indicates that 
the competition, though tough, has 
been progressively cleaner. There is 
no charge of malice. No one has writ- 
ten me suggesting that the executives 
of the major oil companies are sit- 
ting up nights planning evil ways 
of putting the independents out of 
business.” 

He added, though, that there is 
apprehension that competition will 
cease unless conditions are such that 
new companies can enter the busi- 
ness and small concerns can become 
large. One of the conditions he men- 
tioned was tax treatment which 
would permit smaller units to build 
up capital, and he pointed out that 
in the oil business a small company 
is of a size considered big in other 
industries and also by the federal tax 
laws. 

“History repeats,” said Wirt Frank- 
lin, independent producer of Ardmore, 
Okla., in discussing the import situa- 
tion. He was referring to the alarm 


-after World War 1 that this nation 


was running out. of oil and the de- 
mand that we import foreign oil and 
save what little we have left. Once 
again, he told the committee, our re- 
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serves have been heavily drawn down 
to fuel Allied war machines and the 
alarmists say we are finished as an 
oil nation and must depend on for- 
eign resources. But once again, he 
insisted, new reserves will be found 
if imports are so restricted that the 
domestic price makes exploration at- 
tractive. 

From the standpoint of national de- 
fense and security the only safety 
lies in developing our own reserves 
and a domestic capacity to produce 
in’ excess of peacetime demands, 
Franklin said, picturing the difficul- 
ties we would have faced in World 
War 2 had we been dependent on 
overseas crude sources. He particular- 
ly attacked estimates that domestic 
production would remain about sta- 
tionary during the next decade or two 
while increasing consumptive de- 
mands would be met from imports. 
This, he said, is a picture of a dying 
industry, and need not be true if 
the industry is given the encourage- 
ment, including protection from cheap 
foreign flush production, to maintain 
domestic productive capacity. 


Becker Heads Price Discussion 


The cost and price of oil was the 
chief topic of all the independents 
before the committee. The discussion 
was headed up by Merle Becker of 
W. C. McBride, Inc., St. Louis, who 
presented statistics to show that the 
real measure of a proper oil price 
is one which will maintain the ratio 
of new discoveries to current pro- 
duction. He quoted from the cost sur- 
vey of the Office of Price Adminis- 
tration advisory committee to show 
that the current low price not only 
fails to cover cost of present produc- 
tion but eliminates any expectation 
of profit from risking funds in re- 
placement operations. 


All the witnesses were unanimous 
in the view that higher crude prices 
will lead to a big increase in the na- 
tion’s reserves of petroleum, both 
through encouraging new exploration 
and by permitting the continued op- 
eration of stripper wells and the adop- 
tion of secondary-recovery practices. 
Most of them felt that the logical top 
price for crude should be close to $2 
or $2.25 per barrel, which is the es- 
timated cost of producing oil from 
shale. 


What to do about stripper wells 
and secondary-recovery projects oc- 
cupied a prominent place in the 
hearings, but opinions were varied. 
J. D. Sandifer, Jr., of Breckenridge, 
Tex., past president of the National 
Stripper Well Association, introduced 
a number of operators to give their 
views on subsidy. The general opinion 
was that at least 25 per cent of the 
reserves are in old fields where the 
cost of recovery is around 75 cents 
per barrel higher than flush-produc- 
tion costs, and the price will have to 
be paid if the nation wants that oil. 
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Most of the stripper operators pre- 
ferred a single crude price high 
enough to compensate all producers, 
but many doubted that this could be 
obtained so they supported a federal 
subsidy as the only alternative to pre- 
mature abandonment. Sandifer him- 
self likened the stripper subsidy to 
federal spendings to foster inland wa- 
terways, the air mail, soil conserva- 
tion, and other projects of national 
importance. 


The chief opponent of subsidies 
was A. Jacobsen, of Amerada Petro- 
leum Corp., who several times raised 
the objection that subsidies lead to 
federal price fixing and place a prem- 
ium on inefficient operation. 

As the discussion of prices closed 
a new twist was put on the subject 
by B. L. Majewski, of Deep Rock Oil 
Corp., who said he had learned that 
the chief reason why OPA was afraid 
to remove price controls on oil was 
that state proration bodies would so 
curtail production as to force a scar- 
city of crude and a big price rise. To 
answer this fear he read the commit- 
tee a telegram from Ernest O. Thomp- 
son, of the Texas Railroad Commis- 
sion, pointing out that under the 
terms of the interstate oil compact 
the president of the United . States 
may increase -oil imports if the state 
bodies should ever curtail production 
below domestic demand. 


Vice President H. B. Fell, of the 
Independent Petroleum Association 
of America, who had acted as master 
of ceremonies throughout the hear- 
ings, summarized the case for the 
independents. He made these points: 


No Cause for Alarm 


There is no cause for alarm over 
our national oil situation if the Gov- 
ernment provides the conditions un- 
der which independents are encour- 
aged to explore, namely, adequate 
price, a sound import policy, a reason- 
able tax program, and release from 
unneccessary government restrictions. 

If the industry is to remain com- 
petitive there must be strong inde- 
pendent units in each of its branches, 
and nonintegrated operators must be 
able to make a profit in a single 
branch in competition with integrated 
operators. This has not been true 
under OPA control, since OPA has 
considered only the earnings of in- 
tegrated companies. 

The position of the independent 
producer has become worse during 
the war, chiefly because of unsound 
government policies, and as a result 
there is accelerated concentration of 
production in fewer companies. Yet 
the independent producer has been 
the leader in discovery -and in sec- 
ondary recovery. 

The independent oil operator can 
best be aided by a Government pol- 
icy based on recognition of the fact 
that discovery and conservation both 
require an adequate price for oil. 


Texas Making Check of 
Nation’s Oil Stocks 


USTIN, Tex.—Taking another step 

away from federal guidance, the 
Texas Railroad Commission has de- 
cided to search out its own informa- 
tion on crude stocks throughout the 
United States. 

The commission notified purchas- 
ers, refiners and pipe line companies 
to bring to the allowable hearing 
April 19 a set of stock figures to that 
the commission will have “full, ade- 
quate, up-to-date data on the question 
of what are adequate stocks of crude 
oil of the various types and grades 
and also how much gasoline and 
other finished products should be 
carried on hand at different seasons.” 

In its notice to purchasers asking 
that figures for a determination of 
storage levels be presented at the 
hearing when May allowables will 
be set, the commission specifically 
requested nine figures, all as of 
March 2: 


i. Total U. S. crude on hand. 

2. Total amount of Texas - origin 
crude in U. S. 

3. Total amount of crude on hand 
in Texas. 

4. Total amount of crude on hand 
elsewhere than Texas. 

5. Total stocks of gasoline on hand 
in U. S. 

6. Total pipe-line fill in lines in 
U. S. 

7. Total tank bottoms on hand in 
U.S 


8. Crude stocks for charging to re- 
finery stills in U. S. 

9. Active stocks—total U. S. crude 
less sum of pipe-line fill, charging 
stocks and tank bottoms. 

The commission said it would be 
“a great help” if the crude storage 
figures showed various types such as 
asphaltic and naphthene base crudes, 
gasoline-producing crudes and lubri- 
cating oil producing crudes. It pointed 
out full production “up to the most 
efficient rate” had been allowed for 
certain asphaltic-base crude fields 
and indicated a similar course will 
be taken for crudes adapted to pro- 
ducing .lubricating oils and fuel oils. 

Accompanying the commission’s re- 
quest for stock data was a formal 
notice of the April 19 hearing which 
said the commission will consider 
proration of gas production at the 
same time. The notice set out the 
statutory basis for gas proration and 
directed gas purchasers to submit 
their May requirements for gas. 

In Oklahoma, state officials ap- 
peared to be undertaking a somewhat 
similar study of their own to pro- 
vide the basis of a market demand 
estimate. About 60 crude purchasers 
were mailed forms upon which to 
report nominations, purchases, stocks, 
deliveries and other crude move- 
ments for the first 3 months of 1946. 
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to retain control where regulation is no longer needed as 
inflation preventive. .. . 


PRODUCTION—Increases in California and Kansas boost 
national crude output to 4,423,200 bbl. daily. . . . Texas’ 
output static but state is under severe pressure from 
Navy to boost yield. . . . Rise of 12,000 bbl. in California 
daily output reflects Navy demand for fuel oil. ... 


REFINERY MARKETS— Middle West tank-car gasoline 
prices may advance 1/4 to 3/8 cent per gallon with higher 
crude costs. ... {Record bookings at summer resorts indi- 
cate huge future gasoline consumption. . . . {Refiners 
urged to limit tetraethyl lead orders to immediate re- 
quirements. . . . Short supply likely to continue through- 
out year.... {Higher ceilings on fuel oils stimulate pro- 
duction. . . . Most agree, however, that price relief came 
too late... . {Office of International Trade limits validity 
of distillate and residual-fuel export licenses to 60 days. 
... Permits previously effective for 1 year from issuance. 


CONGRESS—Sen. Joseph O’Mahoney soon to start writ- 
ing report which may form national oil policy for years 
to come. ... Few “clean-up” witnesses remain to be 
heard. . . . Independents present united front in filling 
record with pleas for freedom of action, fair tax treat- 
ment. ... Alarm expressed over growth of farm coopera- 
tives in all branches of oil industry. ... Considered greater 
threat to independents than bigness of integrated com- 
panies. . . . Unequal tax advantages by coop’s draws par- 
ticular fire. . . . Oil men suggest limiting farm -coop’s 
to handling agricultural commodities. . . . {Triple front 
attack continued for decontrol of oil prices. . . . Entire 
industry joins in seeking return of normal economic fac- 
tors in setting oil prices. .. OPA criticized for wanting 


TRANSPORTATION—War Emergency Pipelines to re- 
ceive further congressional consideration. ... War Assets 
Corp. has several offers for use of lines for petroleum 
and natural-gas transportation. . .. Disposal of two WEP 
lines remains top subject among transportation interests. 
. . - April 3 final date for protesting Trans-Continental 
application to FPC for use of WEP lines for natural gas 
transmission. . . . {Lea petroleum subcommittee of the 
House has $35,000 to spend on oil transportation inquiry. 
. . » Report must be made before current Congress ad- 
journs to qualify for appropriation. .. . 


REFINING—Three-hundred refiners receive OPA ques- 
tionnaire on ability to absorb crude advance. . .. Pre- 
liminary price data on finished products may lead to fur- 
ther advances by OPA simultaneous with crude-oil rise. 
... {Moderate reduction in gasoline stocks continuing. . . . 
{Eleven war plants offered for sale by WAC... . Operat- 
ing companies express interest in acquiring facilities. .. . 


INTERNATIONAL— Soviets reported to have drilled 
three wells in occupied zone of Iran. . . . Withdrawal of 
troops eases tension over northern Iran oil rights. . . 
Some internationalists advocate way of dividing Iranian 
cil with Russia. ... {At least four new pool discoveries 
since start of year reward Venezuelan exploratory drill- 
ing. ... {Mexican Gas Co. buys United Gas Co.’s 14-in. 
line from Roma Tex., to Monterrey. ... New owner will 
spend $2,000,000 for parallel line... . 


Perhaps nowhere is the aviation age so advanced as in South America, where other forms of transportation have not kept pace with 
the needs. Not Hollywood, but a Brazilian city, boasts this station built like an airplane. The station is in Porto Alegre, Rio Grande do 
Sul, Brazil. The Public Werks and Treasury Building is scen in left background 
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Decreased Volume, Higher Costs, 


Lower Prices, Plague Refiners 


by Arch L. Foster 


ORT WORTH.—tThe refining in-’ 


dustry is confronted with a serious 
operating situation as a result of de- 
creased volume, generally higher op- 
erating costs, and lower prices for 
gasoline, C. L. Henderson, president, 
told the membership of the Western 
Petroleum Refiners Association at the 
thirty-fourth annual meeting, one of 
the most largely attended in the his- 
tory of the association. The meeting 
opened here March 25. 

Henderson, who retires at this meet- 
ing after being reelected for six 1- 
year terms and who served as head of 
the Association throughout the war 
period, discussed current problems 
with which the refining industry is 
confronted at this time. He said in 
part: “I want to commend the re- 
cent action of the Texas Railroad 
Commission in reducing the Texas 
allowable production for the month 
of March. Production in excess of 
market demands leads to economic 
waste, not conservation. 

“Wartime needs were met at ter- 
rific cost to the oil industry. Crude- 
oil production was greatly increased 
and many pools were produced in ex- 
cess of their optimum rate. Newly 
discovered reserves are a very small 
percentage of the oil produced. 

“Total estimated underground re- 
serves have about held their own but 
only because of the increase brought 
about by revision of estimates for 
areas already proved. 

“The postwar increase in output 
per man hour:so far as the oil indus- 
try is concerned is far from a reality. 
Do not forget that what a man pro- 
duces eventually determines what he 
earns. Industrial relations must re- 
ceive more attention if our system is 
to survive and expand.” 

Henderson, who has actively en- 
gaged in Mid-Continent refinery op- 
erations for many years and who is 
president of Vickers Petroleum Co. 
of Wichita, an independent company 
engaged in all branches of petroleum 
operations, made a strong plea for 
the ending of price controls. “There 
is no longer a shortage of crude oil 
and its products,” Henderson ex- 
plained. “Since price control in the 
oil industry was based upon the 
theory of preventing inflation in 
prices of scarce commodities, price 
control on crude oil and refined prod- 
ucts should already have been abol- 
ished.” 


Henderson closed his brief talk 
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H. T. Ashton, who was elected president of 
W.P.R.A., succeeding C. L. Henderson 


with a plea for continued cooperation 
among refiners in the many domestic 
and international problems ahead. 
H. T. Ashton, general manager of 
the Lubrite division of Socony-Vac- 
uum Oil Co., Inc., St. Louis, was 
elected president succeeding Hender- 
son. Ashton, whose division operates 
a large refinery at East St. Louis, has 
been active in the work of the as- 
sociation for many years as an of- 
ficer and director. He served as ex- 
ecutive vice president of the associa- 
tion during part of the war period. 


New President Has Long Record 


Ashton became president of the 
W.P.R.A. after a record of 28 years 
of continuous service to the organi- 
zation. He was made a director of 
the association in 1918. Three years 
ago, he marked his twenty-fifth year 
as a member of the board. 


Three years after he began his 


career in the petroleum industry in 
1913, Ashton assisted in. designing 
and building one of the largest com- 
pression-type natural-gasoline plants 
then in existence at Dawes, W. Va. 
He went to Tulsa in 1918 as general 
superintendent of Pure Oil Co.’s re- 
fineries at Cushing and Ardmore, 
Okla., and in 1921 became division 
manager. 

A year later, he became vice pres- 
ident and general manager of Lubrite 


Refining Co. in St. Louis and re- 
mained as president and general man- 
ager of Lubrite after an affiliation 
with Vacuum Oil Co. in 1929. One of 
the first successful vapor-phase crack- 
ing units was built at the Lubrite re- 
finery after experiments and devel- 
opment work by Ashton and C. L. 
Pratt. 

Other officers for the coming year 
are: Vice presidents. R. W. McDow- 
ell, vice president, Mid-Continent Pe- 
troleum Corp., Tulsa; T. M. Martin, 
vice president, Lion Oil Co., El Do- 
rado, Ark.; R. L. Tollett, president 
Cosden Petroleum Corp.; T. A. Hel- 
ling, vice president, El Dorado Re- 
fining Co., El Dorado, Kans. J. C. 


- Day was elected secretary, and Lu- 


cille Dennis, assistant treasurer. Fay- 
ette Dow will continue as Washing- 
ton counsel of the association. Retir- 
ing President Henderson commended 
the work of the Tulsa and Washing- 
ton staffs of the association. 


Research Committee to Meet 


At an active session of the diesel- 
fuel research committee, arrange- 
ments were completed for a meeting 
of the cooperative fuel research, the 
W.P.R.A. diesel-fuel committee, the 
Diesel Engine Manufacturers and the 
U. S. Bureau of Mines. The meeting 
will be held in Chicago April 10 at 
the Palmer House to round out and 
complete the program of research on 
diesel fuels. This program has been 
under development for _ several 
months as a cooperative program 
among these agencies. The following 
day the diesel fuel committee will 
meet and formulate the program in 
the light of all suggestions received 
from all groups participating, and 
will determine details of how the 
program will be carried out. 

The W.P.R.A. motor fuel and trac- 
tor fuels committees held a_ joint 
meeting to consider the numerous 
problems of supply and the market 
situation in prospect for the spring 
period. 

Ernest O. Thompson, member of 
the Texas Railroad Commission, dis- 
cussed status of the refining indus- 
try in Texas. He pointed out that the 
state has 97 refineries with a daily 
capacity. of 1,441,745 bbl. Texas’ con- 
sumption of gasoline, he said, totals 
359,064,000 gal. per month. Reference 
was made to gas conservation and 
to the commission’s program for re- 
moving all liquefied hydrocarbons be- 
fore gas is returned to reservoirs for 
pressure maintenance or into lines 
for delivery to eastern industrial and 
domestic markets. Thompson said the 
Railroad Commission studies indi- 
cated that a properly designed refin- 
ery can actually realize close to 40 
cents more profit out of refining a 
barrel of 60-grayjty charge stock than 
out of a barrel of 40-gravity crude. 

Solution of the equation involving 
the economics of modern processes, 
and the demands of the market for 
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product quality overshadowed most 
other major questions in the minds of 
the independent refiners attending 
the meeting. Problems of adapting 
refining methods to the making of 
78-80 octane number housebrand mo- 
tor gasolines in the near future in- 
stead of the 74-75 octane fuels pro- 
duced prewar are causing refiners 
most concern. 

Technical leaders have shown the 
technology, operating technique, and 
economics of catalytic cracking, the 
large new joker in the refiner’s deck 
of cards. Calculating the over-all 
costs and returns for a refinery oper- 
ation on 5,000 bbl. of crude per day, 
involving combinations of thermal 
and catalytic cracking, thermal re- 
forming, polymerization, and auxil- 
iary operations, Noll and collabora- 
tors in one technical paper showed 
the refiners a payout period of 2.45 
years on one processing arrangement 
in a plant costing nearly $1,000,000. 
In a plant costing $150,000 more, the 
payout time was nearly 3 years. In 
each case the processing plan is based 
on Thermofor catalytic cracking op- 
erations. 


Fuqua Discusses Pressure Drop 


Pressure drop is probably the most 
critical of all variables in desalting 
crude, F. Duane Fuqua, engineer for 
Ben Franklin Refining Co., told 
W.P.R.A. members when discussing 
the methods employed to remove salt 
from crude prior to processing. For 
the particular crude discussed a pres- 
sure differential across the emulsify- 
ing valve of 40-50 lb. has proved sat- 
isfactory. If this pressure differential 
rises to 75-100 lb. an emulsion may 
be formed which may be difficult to 
break. Pressures in the salt removal 
system range from 200-210 lb. at the 
crude pump to 140 lb. at the horizon- 
tal settler outlet. 

Relation between temperature and 
viscosity is important also in remov- 
ing salt. Viscosities of about 40 sec- 
onds. Saybolt Universal give good re- 
sults in the plant operations, and 
temperatures should be determined 
which will give a viscosity for any 
given crude which will show good 
settling and salt removal. A typical 
operation holds the temperature of a 
given crude at 220° F., viscosity at 34 
S.U.S., a pressure drop of 40-50 lb. 
across the emulsifying valve, and a 
water flow rate of 5-15 volume per 
cent of the crude flow; 90-95 per cent 
salt removal is obtained under these 
conditions. Switching suddenly to a 
crude which shows 50 S.U.S. vis- 
cosity at the same temperature an 
excessive water and salt carryover 
was found, requiring raising temper- 
ature to reduce viscosity. 

No single type of stainless steel can 
be considered a cure-all for the ills 
of corrosion in refinery equipment, 
according to John S. Ewing of Car- 
negie-Illinois Steel Corp. The 5-per 
cent chromium-molybdenum type has 
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shown good service in “cold end” 


refinery application but straight 
chrome steels must be used with care 
if hydrochloric acid may be formed 
by hydrolysis of magnesium chloride 
or from any other source. Sulfur di- 
oxide or trioxide is also deleterious 
to such chrome steels. One of the best 
steels is 18-8 chrome nickel which 
also contains 2 to 3 per cent of mo- 
lybdenum, especially where sulfuric, 
hydrochloric, or phosphoric acids, sul- 
furous acid or wet hydrogen sulfide, 
or many organic acids must be han- 
dled. Vacuum and’ pressure relief 
valves must function perfectly, there- 
fore seat and disc should be of 18-8 
steel, Ewing stated. 


Stainless W is a new steel, devel- 
oped during the war, and contains 
about 17 per cent chromium, 7 per 
cent nickel, 0.7 per cent titanium, 0.2 
per cent aluminum and 0.07 per cent 
carbon. This steel is magnetic, thus 
being unlike 18-8 steel. One of its 
outstanding properties is the great 
uniformity of hardness throughout 
the cross-section of bars, etc. It is 
not susceptible to intergranular cor- 
rosion, or “embrittlement,” Ewing 
said. 

J. H. Reppert, fuel division of 
OPA, urged refiners to supply the in- 
formation now being requested by the 
national refiners’ industry advisory 
committee to determine the earning 
position of refining organizations as 





a guide to adjustments in price ceil- 
ings and also to determine when all 
price controls in the petroleum in- 
dustry should be ended. Reppert ex- 
plained that OPA will lift price con- 
trols in the oil industry as soon as 
the legal requirements of the OPA 
act are complied with. 


“We do not feel we can act too 
hastily because of the position of the 
independent refiner,” Reppert said. 
“In the first place he probably did 
not prosper to the same extent that 
larger integrated companies did dur- 
ing the war due to concentration of 
the production of war goods. At the 
same time the independent refiner is 
now facing the same sort of problem 
that confronts the major operator and 
that problem is one of attempting to 
obtain a sufficient price for refined 
products to meet current operating 
costs. For some time it seems reason- 
able to believe that prices for refined 
products will not advance generally 
under a free price economy. They may 
in fact not go higher than the pres- 
ent prices for the balance of this 
year. This being true the relatively 
higher OPA prices that I speak of 
as the legal limit will provide some 
flexibility as compared to present 
price levels which I believe will as- 
sure us that it will not be necessary 
to reinstate price control after they 
have been dropped due to inflation- 
ary trends.” 


Two Petroleum Installations Still 
Remain Under Navy Control 


 incaas number of Navy-operated oil 

properties still without labor 
agreements was reduced to two this 
week while the Hughes Tool Co. dis- 
pute in Houston showed its first signs 
of settlement. 

The last of the pipe line systems 
among the 53 oil installations seized 
by the Government last October in 
the climax of a nation-wide strike 
was to be returned to private man- 
agement. It was Pan American Pipe 
Line Co. which reached an agree- 
ment with its workers in Texas last 
week. 

The second settlement was between 
the oil workers’ union and Gulf Oil 
Corp. for the company’s Port Arthur, 
Tex., refinery. With a bargaining unit 
of about 4,000, the plant was one of 
the largest under Navy control. 

Left on the Navy list without re- 
ported settlements were Gulf Re- 


fining Co. at Toledo, Ohio, and 
American Liberty Oil Co. at Texas 
City, Tex. . 


Noah Dietrich, executive vice pres- 
ident of Hughes Tool Co., a major 
manufacturer of drilling bits and 
other equipment, met last week in 


Washington with Phillip Murray, 
president of the C.I.O. and the af- 
filiated steelworkers’ union. On his 
return to Houston, the company ex- 
ecutive said “little was accomplished 
except improved relations which I 
believe may lead to a settlement.” 

Main stumbling block in the dis- 
pute appeared to be an unfair labor 
practices charge which the steelwork- 
ers’ union has filed against Hughes 
with the National Labor Relations 
Board. Dietrich contends the C.L.O. 
union no longer represents a ma- 
jority in the plant. However, while 
the charge is pending, no election can 
be held. 

Elsewhere the C.I.O. union gained 
bargaining rights in two NLRB elec- 
tions among oil industry employes. 
Workers in Pan American Refining 
Corp. at Texas City voted 733 to 251 
to continue the C.I.O. union as their 
agent in an election which was re- 
quested by an independent labor or- 
ganization. Employes of Standish 
Pipe Line Co. in the operations and 
maintenance division in the Pampa 
area of the Texas Panhandle voted 
in favor of the C.I.O. group. 
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Civilian Gasoline Consumption 


Seems Headed for New Record 


by Dahli M. Duff 


ROWING indications that the com- 


ing summer will see the greatest 
flood tide of travel in the nation’s 
history are giving promise that the 
huge surplus of gasoline will be cut 
far more than many market observers 
thought possible a few months ago. 


Reports of solidly booked reserva- 
tions for accommodations throughout 
the country; record numbers of re- 
quests on automobile clubs for rout- 
ings, preparations of resorts for more 
tourists than in 1940, are providing 
the basis for the more encouraging 
forecasts of gasoline-market condi- 
tions a few weeks hence. 

In the week ending March 16, daily 
gasoline demand stood at 1,996,000 
bbl. daily, off only 2.07 per cent from 
the heavy war demand at the same 
time in 1945. The March 16 figure 
represented a 106,000 bbl. gain over 
the preceding week. 

The immediate gasoline market was 


Supply of some grades of fuel oil 
which have been in critically short 
supply were reported easing. In rec- 
ognition of the domestic shortage, 
the Department of Commerce last 
week began limit licenses for export 
of distillate and residual fuel oils to 
60 days from the date of issuance. 
Previously, licenses were good for 1 
year. 

In view of the shortage and the 
bluntly-phrased Navy demands for 
more fuel oil, refiners were making 
a determined effort to obtain better 
prices for residual sold to railroads, 
but the situation was described as 
still obscure. 


One company executive said the 
railroad residual price _ situation 
should crystallize within a week or 
10 days. Prior to the recent OPA ac- 
tion in raising residual prices 21 
cents, refiners were reported to be 
obtaining 90 cents for railroad resid- 


through the Malayan’ peninsula and 
into the Netherlands East Indies, 


.thus cutting off more than 90 per 


cent of the world’s natural-rubber 
supply. 

Since the Jap surrender, 3,366 long 
tons of rubber—900 from Java 
through Tandjoengpriok, Batavia’s 
port, 230 through Pontianak, Bor- 
neo, and 1,136 through Belawan from 
the Deli district of Sumatra—have 
been exported from the East Indies, 
according to figures from the Neth- 
erlands Indies Government Rubber 
Institute in Batavia. 

On Java and Sumatra, 95,400 long 
tons are stored, and an additional 
400 tons on the islands of Bangka 
and Billiton, off the east coast of 
Sumatra, the institute reports, adding 
that it will be shipped as soon as ves- 
sels are available. 


Imports Less Than Estimated 


However, despite the natural crude 
rubber already shipped and plans to 
increase more, authoritative sources 
here in New York state that overseas 
shipments from the East Indies, in 
the current quarter, probably will 
fall short of earlier estimates, due 
to internal disorder there. A few 
weeks ago, rubber officials predicted 
that rubber would be moving out of 
the islands in such quantities in the 
near future that the prewar produc- 


reported firm in both the Middle West ual, against a ceiling price of 97 tion of 650,000 tons annually might 
area and on the East Coast. Several cents. be available for export by the end 
Mid-Continent refiners were said to Some railroad-refinery contracts of 1946. But the unsettled political 


be planning gasoline quotation raises 
when the 10-cent crude increase au- 
thorized by the Office of Price Ad- 
ministration takes effect late this 
week. 

Speculation centered on the likeli- 
hood of an upward move of gasoline 
prices as a result of the additional 
crude cost. Some of the pressure for 
high gasoline prices, now ranging. 
considerably below ceiling, was be- 
lieved removed by action of OPA in 
granting ceiling increases to heavier 
refined products. 


were understood to provide that the 
price paid would absorb 60 per cent 
of the advance or decline in crude 
prices. With a 10-cent crude raise, 
this would give the refiners 96 cents 
for residual, against a ceiling raised 
21 cents to $1.18. One railroad was 
reportedly offering $1.05 for residual, 
but some refiners were reported to 
be asking $1.11—21 cents above the 
former top of 90 cents. “There are 
about as many types of railroad re- 
sidual contracts as there are com- 
panies,” said one refiner. 


Production of Synthetic Rubber Reached 
Nearly 700,000 Tons in 1945 


by Warren W. Burns 


EW YORK.—Indicating the gigan- 
tic task accomplished by the na- 
tion’s $700,000,000 synthetic - rubber 
plants, during the years 1941 through 
1945, the Rubber Manufacturers As- 


of natural and synthetic rubber in 
1941, and of this total synthetic pilot 
plants contributed less than 1 per 
cent, R.M.A. points out. Production 
was still actually on a _ pilot-plant 


situation there apparently will keep 
exports down for some time to come. 

Meanwhile, Civilian Production Ad- 
ministration’s rubber advisory com- 
mittee stated, in February, that be- 
cause of the difficulty of restoring 
production of natural rubber in lib- 
erated Far Eastern areas it would 
be 2 or more years before American 
industry can return to unlimited use 
of the natural product. 

Currently, Reconstruction Finance 
Corp. is buying natural rubber, in 
the Netherlands East Indies, at 20% 
cents per pound. In comparison with 
this is the fact that at the end of 
1945 the Government’s general-pur- 
pose synthetic rubber, (GR-S), was 
selling for 18% cents per pound, while 
neoprene (GR-M) sold for 27% cents 
per pound, and butyl (GR-I) sold at 
33 cents per pound. The 20% cents 
per pound for natural rubber be- 
comes 22 cents to 22% cents by the 
time it arrives in the U. S., indicat- 
ing that the general-purpose syn- 
thetic rubber can be sold about 4 
cents cheaper than natural rubber. 

A comparison of crude and re- 
claimed rubber imports (natural) and 
synthetic output is shown (in long 





sociation points out that military basis when the Japs swept down tons) in the accompanying table: 
necessity drove synthetic-rubber con- yea, Natural GR-S  GR-M  GR-I_ Allother Reclaim 
sumption in this country from 6,000 i941 ...................... 775, 108 ee , 251,231 
tons in 1941 to a record-breaking pen by sia Winds «3% <4 petting retro a By p.. A ayn 
693,392 tons in 1945. 1944 ................. .., 144113 495,552 «46-243 =Ss«10,763Ss«d14.12—Ss281,083 
The U. S. consumed 781,259 toms 1945 ................ ..... 105,406 600,001 42,363 43,009 8,019 240,780 
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Floyd Succeeds Knowlton 
As Phillips Vice President 


Don R. Knowlton has resigned as 
manager of the foreign department 
of Phillips Petroleum Co. to join a 
new drilling and consulting petro- 
leum engineering firm with Frank 
M. Porter of Fain-Porter Drilling Co., 
Oklahoma City. 

F. W. Floyd, formerly production 
executive of Carter Oil Co. who joined 
Phillips about a year ago, has been 
chosen to succeed Knowlton as man- 
ager of the foreign department and 
executive vice president of Phillips 
foreign subsidiaries—Phillips Vene- 
zuelan Oil Co., Phillips Colombian 
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Oil Co., Phillips Magdalena Oil Co., 
and Phillips Morales Oil Co. Floyd, 
who has been Phillips South Ameri- 
can manager and in active charge of 
operations, will continue to maintain 
headquarters in Caracas, Venezuela. 

Knowlton has been with Phillips 
the last 20 years except for 2% years 
when he was director of production, 
Petroleum Administration for War. 
The partnership with Porter will en- 
gage in drilling contracting and will 
establish the consulting service after 
making a survey to determine needs 
of the industry in various phases of 
petroleum engineering. 

Two other changes in personnel in 
Phillips’ organization involve S. S. 
Learned, elected director and vice 
president of each of the company’s 
foreign subsidiaries, and L. L. Leedy, 
appointed assistant to the manager of 
the foreign department in charge of 
the Bartlesville, Okla., office. 


Creole’s Venezuelan 
Production Increasing 


Daily crude-oil production for 
Creole Petroleum Corp. in Venezuela 
increased 1,475 bbl. during February 
as compared with January, while the 
company’s daily refining operations 
for the same periods, dropped 10,735 
bbl. 

The daily average crude production 
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in February was 514,348 bbl., com- 
pared with 512,873 bbl. in January. 
Daily crude production for February 
1945 was 407,935 bbl. Daily crude runs 
to stills in February of this year was 
58,293 bbl., compared with 69,028 bbl. 
during January. 

February’s crude production figures 
show that 358,074 bbl. were drawn 
from the Lake Maracaibo area and 
156,348 bbl. from eastern and other 
areas (including Cumarebo). Refinery 
throughput averaged 48,633 bbl. daily 
at Caripito, and 9,660 bbl. daily at 
La Salina. This compares with Jan- 
uary’s throughput of 38,691 bbl. at 
Caripito and 30,337 bbl. at La-Salina. 

A total of 24 oil wells were com- 
pleted in February with no gas wells 
and no dry holes. In January Creole 
reported 18 oil wells completed with 
no gas wells and one dry hole. The 
number of wells completed in Feb- 


ruary and the fields follow: Bolivar 


Coastal (B.C.F.), nine; Mulata, four; 
Jusepin, nine; and Quiriquire, two. 

Average initial production in Feb- 
ruary was highest in Mulata with 
424 bbl., with the other three fields 
showing: B.C.F., 403; Jusepin, 395; 
and Quiriquire, 366. 

The average well depth in the four 
fields with February completions 
was: Quiriquire, 7,404; Mulata, 5,973; 
Jusepin, 5,129; and B.C.F., 4,316. 


Argentine Output Down 


BUENOS AIRES.—Argentine crude 
production in the first 9 months of 
1945 dropped 5.9 per cent from that 
in the corresponding period of 1944 
and was reported at 17,162,032 bbl. 
Of this total, slightly more than 67 
per cent, or 11,572,116 bbl., was pro- 
duced by state-owned oil fields op- 
erated by Yacimientos Petroliferos 
Fiscales. 


Russia Cannot ‘House’ 
United States Oil Attache 


WASHINGTON.— The State De- 
partment has just been informed that 
“no housing is available” for the pe- 
troleum attache which the United 
States had planned to send to Mos- 
cow. At first, Moscow agreed to the 
proposal to have a petroleum attache 
stationed in Russia, but now, appar- 
ently, has altered this decision. 

Norman Keith, who was slated to 
be sent in this capacity, is planning 
to return to private industry. During 
the war he was a Navy lieutenant, in 
Washington, handling lend-lease oil, 
devoting most of his time to the Rus- 
sian aspects of these transactions. 





Michael Chritzko, California - Texas 
Oil Co. employe before the war, was 
slated to go along as assistant petro- 
leum attache, but will return to Cal- 
tex after his discharge from the Army. 


Mexican Production Shown 


MEXICO CITY.—Oil production 
from three Mexican fields—Poza Rica, 
Naranjos, and Panuco—showed a 
slight drop in December. Daily aver- 
age production during the month was 
101,895 bbl. Reports formerly were 
compiled for the 30-day period ending 
the 19th, and the period ending De- 
cember 19, daily average production 
was placed at 104,290 bbl. Stocks in 
field tanks and terminals in the three 
fields totaled 3,759,758 bbl. Decem- 
ber 31, compared with 3,811,432 as of 
December 18. 


Slight Increase Noted in 
Colombian Crude Output 


BOGOTA. — Colombian oil produc- 
tion in 1945 rose to 22,756,783 bbl., an 
increase of 109,308 bbl. over the 1944 
total. Of the 1945 production, 19,487,- 
135 bbl. were exported. 

A sharp drop in production from 
the De Mares concession of Tropical 
Oil Co. was offset by an increase 
from the Barco concession operated 
by Colombian Petroleum Co. and by 
production of 1,622,550 bbl. from the 
Yondo concession of Compania Co- 
lombiana de Petroleo el Condor 
(Shell). 


DAILY AVERAGE PRODUCTION 
(Barrels per day) 








Operator and Concession— 1944 1945 
Tropical, De Mares . 49,540 42,847 
Texas-Socony, Barco ........ 12,500 15,054 
Condor (Shell), Yondo see 7,800 
- Total 62,040 62,350 


Iraq to Meet Needs 
With New Refinery 


BAGDAD.—A supply of refined 
product sufficient to meet domestic 
demands is sought by the Iraq Gov- 
ernment through its new refinery 
project at Baiji in the northern part 
of the country. 


London engineers who drew up the 
refinery plans before the war have 
been asked by government authori- 
ties to review the project and bring 
it up to date, according to reports 
here. Bids will be asked when the 
new designs and specifications are 
completed. 

Capacity of the plant is expected 
to be about 300,000 tons (2,248,300 
bbl.) a year. The small Anglo-Iran- 
ian Oil Co., Ltd., plant at Alwand, 
near Khanaqin, at present partially 
meets Iraq needs for refined prod- 
ucts. Additional supplies come from 
Abadan. 
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Walter S. Hallanan, chairman of the A.P.I. committee opposing continuance of price control, 
and Frank M. Porter, president, Mid-Continent Oil and Gas Association, were among the 
critics of OPA testifying before the House committee last week 


Attacks Against Price Control 
Pressed on Triple Front 


ASHINGTON.—A triple attack on 

oil-price control was pressed by 
petroleum industry spokesmen here 
last week. 

Before the House committee on 
banking and currency, which is con- 
sidering legislation to continue price 
control for another year, the indus- 
try argued that no control whatever 
is needed for the future because am- 
ple supplies of oi! are available to 
prevent inflationary prices. 

Simultaneously the Senate petro- 
leum resources committee heard inde- 
pendent ,producers expound the case 
that the price of crude has been held 
too low to permit new exploration 
and complete recovery from older 
fields. 

At the same time officials of the 
Office of Price Administration were 
in conference with the national crude 
oil industry advisory committee over 
proposals for a further study of crude- 
production costs. 

Prospects for quick action from 
any source are not good. The House 
committee is being bombarded with 
demands from so many industries to 
be removed from control by OPA that 
it might dodge the issue by recom- 
mending continuation of the existing 
law without change. However, there 
are good prospects that somewhere 
in the Congressional mill the bill 
will be amended to require OPA to 
remove controls from commodities 
which are no longer scarce. Such an 
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amendment, if worded forthrightly, 
would end OPA’s connections with 
petroleum, but it presumably would 
not be effective prior to June 30. 
The Senate hearings promise even 
less in direct results, because the com- 
mittee is an investigative, rather than 
a legislative, group and it is already 
sympathetic with the demand for 
higher crude prices. However, its 
members will vote on continuing 
OPA, and their memories have now 
been refreshed on the oil situation. 


Another Cost Study in Offing? 


Slowest action of all is expected 
from OPA itself. When the 10-cent 
price increase was announced, OPA 
promised to make an immediate study 
of crude-production costs to see 
whether or not a further increase is 
called for under the agency’s own 
rigid pricing formula. That was the 
subject of the conferences with the 
advisory committee last week, but the 
only result was a decision to hold 
more conferences later. Administra- 
tor Paul Porter and other top OPA 
officials greeted the group cordially 
but promptly turned the matter back 
to the lower-level employes who have 
been studying oil prices for years. 
The situation was not a bit altered 
by the departure of Sumner Pike, who 
resigned last week from Securities 
and Exchange Commission and from 
his side job as chief of OPA fuels 
section. 


The same OPA men who kept the 
crude-cost study up in the air for a 
year are now talking about getting 
ready to start another cost study. They 
are also talking about a study of the 
possibilities of suspending oil-price 
control. By suspension is meant an 
order freeing both crude and prod- 
ucts prices from OPA control under 
the’ stipulation that they not go up 
appreciably; but if prices should rise 
above a designated figure, OPA would 
step back in and impose ceilings. 

The demand for legislative action 
was presented by witnesses selected 
by American Petroleum Institute and 
Independent Petroleum Association of 
America. They told the House com- 
mittee that there is no further need 
for price control over petroleum be- 
cause there is no shortage of crude 
oil now or in early prospect, there 
are ample refining and distribution 
facilities to supply all markets, and 
the competitive nature of the oil in- 
dustry will prevent material increases 
in prices if OPA control is removed. 

The lead-off witness was B. A 
Hardey, president of I.P.A.A., who 
dealt with the apparently anomalous 
argument that OPA has kept crude 
prices too low and yet there is so 
much oil available that prices would 
not rise much if controls were re- 
moved. He gave the committee an il- 
lustrated booklet his association had 
prepared on the thesis that plenty of 
oil will be available at reasonable 
prices only if more oil is discovered 
as fast as it is used up. 

He explained that OPA froze crude 
prices at an abnormally low point and 
has kept them below the cost of find- 
ing new oil to replace that being used. 
Let the price rise enough to provide 
an incentive to find new sources of 
production and there will soon be 
sufficient crude capacity to safeguard 
consumers against high prices caused 
by a shortage, he pleaded. 

The effect of a free market on 
prices of petroleum products was dis- 
cussed by B. L. Majewski, of Deep 
Rock Oil Corp., who read official 
figures to show that there is ample 
refining capacity to meet all present 
and prospective demands for any and 
all products. Only OPA price ceilings 
are responsible for the current short- 
ages of fuel oils and the oversupply 
of gasoline, he insisted, explaining 
that flexibility in pricing would have 
permitted refiners to make more of 
the scarce products and less gasoline 
without material increases in their 
over-all earnings. Because OPA acted 
too late, it had to increase fuel-oil 
prices higher than the amounts which 
the industry had estimated, at the 
beginning of the heating season, were 
necessary to bring out the desired 
quantities, he declared, but these in- 
creases are now correcting the un- 
balanced inventory situation and are 
resulting in larger production of the 
needed products. 

This proves, Majewski argued, that 
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no Government agency, can act 
promptly and wisely enough to re- 
place the flexibility of automatic price 
adjustments in a multiple-product in- 
dustry, and that if left alone the oil 
industry can protect the public both 
as to supplies and prices. 

Support from the State of Missis- 
sippi came from H. M. Morse, oil and 
gas supervisor and representative of 
Gov. Thomas L. Bailey. An end to 
price controls, he asserted, would 
greatly stimulate prospecting and the 
development of new oil resources in 
his state, and he assured the con- 
gressmen that the industry is so com- 
petitive that there is no danger of 
excessive prices even though the 
price of crude should go up suffi- 
ciently to cover production costs. 

The price of crude must be allowed 
to rise sufficiently to cover costs of 
secondary-recovery operations if the 
nation is not going to lose the huge 
reserves remaining after flush pro- 
duction stops, the committee was told 
by Donald P. Oak, Tulsa producer. 
He expressed the belief that the oil 
industry, if left to itself, will adjust 
to prices based on the cost of pro- 
ducing and replacing crude which 
will be sufficient to permit opera- 
tion of most stripper wells and sec- 
ondary-recovery projects. 


Counsel Flays OPA 


Price-control officials were flayed 
with their own words by Russell B. 
Brown, general counsel of I.P.A.A., 
who quoted the promises of various 
Government officials that price con- 
trols would be removed from any 
commodity as soon as it ceases to 
be scarce. Since OPA has failed to 
carry out these promises, he argued, 
Congress should require it by an 
amendment to the law. 

“We can only conclude,” Brown 
said, “that OPA likes price control 
merely for the sake of control. It is 
unresponsive to the facts which are 
apparent to all. It is intent on fol- 
lowing a line that was established in 
1941 and, for all we can now con- 
clude, it will, in the absence of con- 
gressional direction to do otherwise, 
maintain price ceilings on petroleum 
for the entire time it has authority 
to do so.” 

The need for price controls in the 
oit industry ended when rationing 
was dropped, Brown said, quoting 
many Government officials and sta- 
tistics to prove that supplies are ade- 
quate but that OPA has held prices 
below production costs. 

Walter S. Hallanan, of Plymouth 
Oil Co., presented “the unanimous 
plea of the petroleum industry—every 
segment and division of it—to be re- 
lieved from the straitjacket of federal 
price control. Instead of holding the 
price line it is now realized that OPA 
is holding up. the production line.” 

The facts are simple, Hallanan said. 
Oil prices were frozen at a depressed 
and abnormally low level and were 
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held throughout the war at less than 
production costs. Since there is suf- 
ficient oil to meet all demands, prices 
would rise only enough to compen- 
sate for present costs. Such an in- 
crease would be in the public inter- 
est because it would encourage the 
discovery of new reserves to meet fu- 
ture demands. 


Wilson Relates Refinery Conditions 


Refinery conditions were described 
to the committee by Dr. Robert E. 
Wilson, of Standard Oil Co. (Indiana), 
who declared that the present ex- 
cess refining capacity is sufficient to 
prevent any unwarranted increase in 
products prices but that continuance 
of present price controls causes seri- 
ous dislocations of supply and is pau- 
perizing the industry. The only short- 
ages of any products since the war 
have been those caused by OPA’s dis- 
regard of repeated warnings that the 


frozen industry price structure did- 


not fit the postwar demand pattern. 

“Our industry,” said Dr. Wilson, 
“is a clear case of one where capacity 
to produce and refine at a rate above 
demand has not been recognized by 
OPA in spite of its promise to de- 
control when such a situation exists. 
We are not only suffering from a 
price straitjacket but we are tortured 
by one which is a bad misfit for the 
present demands of our customers. 
Our industry is one in which frequent 
price changes are absolutely neces- 
sary in order to keep our yields ad- 
justed to fluctuating seasonal de- 
mands for different products. 

“The plight in which the refining 
branch of the industry finds itself 
is an outstanding example of the 
undesirable effects of price control, 
which has created shortages in spite 
of repeated warnings, and has re- 
quired months to grant price adjust- 
ments which are clearly justified. 


There has never been a peacetime. 


shortage of any petroleum product in 
this country until under price con- 
trol we had those of the past winter. 
Does the public really want a price- 
control system which has been cre- 
ating shortages when plenty could 
have been made available, which re- 
stricts the introduction of new prod- 
ucts and qualities, and which, if con- 
tinued for very long, will result in a 
pauperized industry unable to meet 
the nation’s petroleum needs?” 

The views of the Mid-Continent Oil 
and Gas Association—which were the 
same as those of the other associa- 
tions—were presented by its presi- 
dent, Frank M. Porter, but he added 
one important point. Not only should 
Congress provide that controls be 
lifted when supplies balance demand, 
he said, but it is highly important 
that the statute be made self-execut- 
ing and not left to OPA to apply. He 
suggested that when an industry ad- 
visory committee, set up as provided 
by the present law, certifies that the 
prescribed conditions have been met, 





OPA be required to drop price con- 
trols at once. While crude prices 
would go up enough to cover pres- 
ent costs, an advance of perhaps 35 
cents per barrel, Porter assured the 
committee there would be no big in- 
crease in refined-product’ prices be- 
cause of the large supplies and com- 
petitive conditions. 

The peroration for the industry was 
delivered by J. Howard Pew, presi- 
dent, Sun Oil Co., who hardly men- 
tioned the word oil. He made a de- 
fense of free enterprise and compe- 
tition in general and a bitter denun- 
ciation of Government controls as be- 
ing the present cause of shortages 
and of inflationary pressures. Failure 
to realize the difference between price 
control in war and in peacetime, Pew 
insisted, has curtailed production, de- 
layed reconversion, and created arti- 
ficial shortages. 

“American industry and business 
cannot be operated by formulas,” Pew 
declared. “If they could, it would have 
been figured out years ago and all 
business enterprises would be suc- 
cessful while their managers could go 
on year-long vacations. Day-by-day 
judgments and decisions are essential 
to business operations. Enterprises are 
successful when they adjust them- 
selves to changing conditions. They 
retrogress when they become static. 

“If the existing OPA price-control 
powers are continued for another year 
the price-control administrator will 
be back here next year pleading for 
an extension for another year, using 
the same arguments they propound 
this year, with this one exception: 
Next year they will be able to plead 
a worse situation and a greater urgen- 
cy, for continued price control mean- 
while will make the problem worse, 
just as our situation today is more 
critical, in the words of Chester 
Bowles, than it was at the end of the 
war.” 


Kansas Rescinds Wartime 
Rule Allowing Dual 
Completions 


WICHITA, Kans.— Another war- 
time production stimulant went into 
the discard here when the conserva- 
tion division of the Kansas Corpora- 
tion Commission rescinded its order 
permitting two-strata completions. 

Production from two formations 
will come to a gradual end in’ the 
state. As packers in existing two- 
strata wells come up for replacement, 
operators will be permitted to choose 
the zone from which production will 
continue. 

The division said it had studied 
about 80 types of packers installed 
in dually-completed wells but that 
none had _ satisfactorily prevented 
leakage. The wartime emergency rule 
was originally designed to conserve 
production materials. 
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Public Land-Policy Change _ 
Sought by U. S. Chamber 


WASHINGTON. — The United 
States Chamber of Commerce is poll- 
ing its membership on recommenda- 
tions of its natural resources commit- 
tee that changes be made in the Gov- 
ernment’s public-land policy, includ- 
ing liberalization of oil and gas leas- 
ing and royalty regulations. 


Oil land leasing policies need re- 
vision in the light of the current 
urgency for developing new sources 
of oil the committee says, and rec- 
ommends that the acreage limitations 
on leases in any one state or on a 
single geologic structure be enlarged 
or removed in order to encourage 
geophysical prospecting. It also rec- 
ommends a flat 12% per cent royalty 
for all leases not on proven structures 
in place of the various rates now in 
effect and that the Government take 
its royalty in kind or at the market 
price and also recommends free right 
of assignment of oil and gas leases 
without specific approval of the In- 
terior Department. 

Other recommendations are that 
Congress continue its study of pub- 
lic-land policies, that lands with- 
drawn from use be reexamined and 
released where possible, and that all 
lands acquired by various govern- 
ment departments be sold as surplus 
or administered by the Interior De- 
partment with the same rights to de- 
velop their mineral content as lands 
in the original public domain. 

The chamber committee which 
drew the report includes Eugene 
Holman, president of Standard Oil 
Co. (N. J.); Albert C. Mattei, presi- 
dent of Honolulu Oil Corp.; James 
Tanham, vice president of The Texas 
Co., and J. S. Bridwell of Bridwell 
Oil Co. 


Committees Organized for 
Shreveport A.P.I. Meeting 


DALLAS.—The committee organi- 
zation to handle details of the spring 
meeting of the southwestern district 
of the American Petroleum Institute’s 
division of production has been an- 
nounced by W. E. Winn, Sun Oil Co., 
district chairman. 

The 2-day meeting will open May 
17 in Shreveport with the Washing- 
ton-Youree Hotel as headquarters. 
The Ark-La-Tex chapter of the divi- 
sion, of which B. J. Dowd is chair- 
man, will be official host to the vis- 
iting engineers and production exec- 
utives. 

Committees and chairmen follow: 
General committee on arrangements, 
H. C. Anderson, Texarkla Oil Corp., 
Shreveport; program committee, W. 
V. Vietti, The Texas Co., Houston; 
registration committee, R. E. Bridges, 
Humble Oil & Refining Co., Hous- 


ton; hotal arrangements committee, . 
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Sam W. L. Backus, Mid-Continent 
Supply Co., Shreveport; publicity 
committee, H. L. Kirkpatrick, Arkan- 
sas Fuel Oil Co., Shreveport; and en- 
tertainment committee, V. J. Martzell, 
Rosenbloom Pipe & Supply Co.,, 
Shreveport, chairman. 


Three Societies Ready 
For Chicago Meeting 


CHICAGO.—More than 2,000 explo- 
ration scientists will gather at the 
Stevens Hotel here April 1-4 for the 
joint annual meetings of three geo- 
logical and geophysical professional 
societies. 

Scheduled for April 2-4 is the 31st 
annual meeting of the American As- 
sociation of Petroleum Geologists. Be- 
ginning April 1 is the 2-day 20th an- 
nual meeting of the Society of Ex- 
ploration Geophysicists. The 20th an- 
nual meeting of the Society of Eco- 
nomic Paleontologists and Mineralo- 
gists is set for April 3-4. 

High point of the meetings will 
come the night of April 2 when Eu- 
gene Holman, president of Standard 
Oil Co. (N. J.), speaks of “Facing 
Forward.” Holman himself is a geolo- 
gist and a long-time member of the 
association. The program is filled with 
technical papers, committee meetings 
and other séssions. A dinner dance is 
set for April 3 with the association’s 
annual business meeting following 
the next afternoon. 


Water Disposal Hearing Due 


AUSTIN, Tex.—A hearing to de- 
termine whether water produced with 
oil in Archer and Wichita counties 
should be returned to the horizon has 
been scheduled by the Texas Railroad 
Commission April 3. The commission 
said it has found a _ considerable 
quantity of water produced with oil 
in the two counties is causing sur- 
face contamination and poliution. 





~ Index Now Ready 


The most complete editorial 
index the Journal has ever com- 
piled is now available and copies 
are being sent to readers who 
request them. This 40-page fold- 
er provides the reader with a 
ready reference of articles and 
material published in the Jour- 
nal during 1945. Due to contin- 
ued paper shortage the index 
was not bound into the maga- 
zine but it will be sent with- 
out charge to all subscribers re- 
questing a copy. Address re- 
quests to Circulation. Depart- 
ment, P. O. Box 1260, Tulsa 1, 
Okla. 











Strickland Named Head of 
Southern Gas Association 


GALVESTON.—Dean S. Strick- 
land, general sales manager of United 
Gas Corp., Houston, was elected pres- 
ident of the Southern Gas Associa- 
tion of the organization here last 
week. 


Strickland succeeds Frank S. Kelly, 
Jr., Arkansas - Louisiana. Gas Co., 
Shreveport. Other new officers in- 
clude W. L. Woodward, president of 
Zenith Gas System, Inc., Alva, Okla., 
first vice president; W. H. Ligon, 
president of Nashville Gas & Heating 
Co., Nashville, Tenn., second vice 
president; and L. L. Dyer, comptroller 
of Lone Star Gas Co., Dallas, treas- 
urer. 


Arrangements Committee 
Named for A.P.I. Meeting 


OKLAHOMA CIT Y.—Harold S. 
Kelly, Phillips Petroleum Co., Bartles- 
ville, Okla, has been appointed 
chairman of the arrangements com- 
mittee for the Mid-Continent district 
spring meeting of the American Pe- 
troleum Institute division of produc- 
tion to be held at the Skirvin Hotel 
here June 6-7. 

Assisting Kelly are C. N. Coleland, 
Williams-Copeland Drilling Co., Tulsa, 
and W. L. Horner, Barnsdall Oil Co., 
Tulsa. Other committees will be 
named later, said J. .S. Montgomery, 
district chairman. 


Skelly Well in East Texas 
Gages 480,000,000 Cu. Ft. 


CARTHAGE, Tex.— What is be- 
lieved to be the world’s largest gas 
well, Skelly Oil Co.’s 1-D Werner in 
the eastern edge of the Carthage gas- 
distillate field, has been tested for 
a reported 480,000,000 cu. ft. daily. 

The well, located on the Lewis 
Werner Sawmill Co. tract in Panola 
County, was backed up to retest the 
upper Pettit lime from 5,854-90 ft. 
The test was made on a Bureau of 
Mines basis, and bottom-hole pres- 
sure was reported steadily increasing 
when it was ended. 


Penn Crude Group to Meet 


OIL CITY, Pa—The twenty-third 
annual meeting of the Pennsylvania 
Grade Crude Oil Association will be 


‘held June 27-28 at the William Penn 


Hotel in Pittsburgh. The membership 
meeting will be the first since 1944. 
Directors of the association set the 
date at a meeting here last week at 
which they also designated J. P. 
Jones, association production director, 
to represent the organization at the 
Charleston, W. Va.,° Federal Power 
Commission hearing April 2 in the 
natural gas industry investigation. 





Bacon Retires as Head 
Of Engineering Firm 


NEW YORK.—George W. Bacon, 
one of the founders of the engineer- 
ing firm of Ford, Bacon & Davis, Inc., 
has retired from the chairmanship of 
the board which he has held the last 
18 years. 

The announcement of the retire- 
ment came last week on the fifty- 
second anniversary of the day that 
Bacon, together with the late Frank 
R. Ford, and George H. Davis, now 
retired, started the organization. Ba- 
con, who returned recently from a 
tour of India and China, was hon- 
ored at a dinner attended by 200 
leading industrialists, bankers, and 
other leaders. 

The firm, well known among oil en- 
gineers and executives, during World 
War 2 did a business of more than 
$1,000,000,000, requiring more than 
25,000 employes in design, construc- 
tion and operation of a variety of 
plants. 


More Stripper Subsidies 
Authorized for 10 Pools 


WASHINGTON.—Crude oil strip- 
per subsidy payments have been ex- 
tended to eight more pools and in- 
creased in two others. 

Pools and amounts 
granted follow: 

Texas: Beddo, 25 cents; Cayuga, 31 
cents; Sayles, 5 cents; (previously 
authorized for a 20-cent payment); 
Stoneburg, 14 cents; and Tenney 
Creek, 25 cents. 

Arkansas: Champagnolle, 35 cents. 

Michigan: Zeeland, 25 cents. 

Kansas: Jerry (Lansing), 6 cents. 

Oklahoma: Shawnee, south, 7 cents; 
and Weleetka, 10 cents (previously 
authorized for a 25-cent payment). 


per. barrel 
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Fire Destroys Part of 
Pure Oil’s Heath Plant 


NEWARK, Ohio.—A part of Pure 
Oil Co.’s Heath refinery near here 
was in ruins this week as a result 
of a series of explosions and a fire 
which caused the death of two em- 
ployes and damage unofficially placed 
at $1,000,000. 

The first explosion occurred at 7:38 
p.m. last Friday in the largest of the 
high-pressure units. Fire spread to 
another smaller unit, causing three 
more explosions in 45 minutes. No 
cause for the fire has been deter- 
mined. It was extinguished after a 
3-hour battle by firemen. 

Dead were Nathaniel J. Skarin, Jr., 
and Benjamin Gerber, both on duty 
at the time. Officials of the refinery 
planned to begin a search for a possi- 
ble third body as soon as the debris 
cooled. 


Shell Plans $3,500,000 
Laboratory Expansion 


-Further evidence of the extent of 
the interest of American oil com- 
panies in postwar scientific research 
is furnished by the announcement of 
Shell Development Co. of a $3,500,000 
expansion program for its Emeryville, 
Calif., laboratories. 


Shell’s announcement follows dis- 
closure of similar plans by several 
other leading companies. The Emery- 
ville improvement includes construc- 
tion of three major new buildings 
and extensive remodeling of present 
facilities which will allow an in- 
crease of personne! from 600 to 1,200. 
The Shell research organization was 
established in 1928 with a staff of 35. 

Work is due to start this spring 
and will continue over a 2-year pe- 


This architect's sketch shows the proposed expansion of Shell Development's research 
laboratories at Emeryville, Calif. 


riod. Allison & Rible, Los Angeles, 
are architects for the project. Shell 
Development Co. is a subsidiary of 
Shell Union Oil Corp. 


Early-Day Oilmen Invited 
To Electra Celebration 


ELECTRA, Tex.—Several hundred 
oil men who went to the Electra area 
following the discovery 35 years ago 
have been invited to a Chamber of 
Commerce-sponsored celebration here 
March 31-April 1 in commemoration 
of the event. 

The program includes dedication of 
a bronze plaque at the site of the 
Clayco 1 Woodruff-Putman wildcat 
which blew in April 1, 1911, to mark 
the beginning of North Texas devel- 


opment. 


Charles W. Dingman, 57, actively 
associated with Alberta oil develop- 
ment since 1913, died recently in Cal- 
gary. He was associated with his un- 
cle, the late A. W. Dingman, in Cal- 
gary Petroleum Products whose 
Turner Valley well in May, 1914, 
started the first Calgary boom. Since 
1941, he had been chief petroleum 
engineer for Home Oil, Ltd. 


Alfred G. Stanley, 75, one of the 
founders and a stockholder in Ama- 
rillo Oil Co., died March 19 in Ama- 
rillo, Tex. He had retired from ac- 
tive business life 16 years ago. 





John P. Murray, 69, San Angelo, 
Tex., oil operator who as superin- 
tendent for Sinclair Prairie Oil Co. 
drilled the discovery well in Teapot 
Dome field, in Wyoming, died March 
20 in Sanderson, Tex. 


George W. Hillyer. 62, Laird Hill, 
Tex., associated with Houston Pipe 
Line Co. for 22 years, died March 20 
in Kilgore. 


H. L. Birney, 68, business leader of 
the Southwest and northern Mexico 
who held extensive interests in pro- 
ducing properties near Artesia, N. M., 
died March 19 in El Paso. 


Karl E. Barton, 58, manager of 
Goodyear Tire & Rubber Export Co.’s 
mechanical goods department, died 
March 21 in Akron, Ohio. 


Harry Van Ness, 60, business man- 
ager for Consolidated Utilities Corp. 
and editor of the Petroleum Journal 
from 1916 to 1922, died March 25 in 
Wichita, Kans. 


N. C. Hilton, executive manager of 
the abrasive wheel, diamond wheel, 
and bowling-ball departments of 
Raybestos-Manhattan, Inc., Manhat- 
tan rubber division, Passaic, N. J., 
died March 14 in Glen Ridge, N. J. 
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Present Gloomy Outlook 
Can Be Overcome 


By C. L. HENDERSON 


President, Vickers Petroleum Co.: 
president, Western Petroleum 
Refiners Association 


— present gloomy outlook for the 

refiner can be overcome. If the 
will, determination and vision so 
characteristic of the oil fraternity are 
properly applied, the difficulties now 
being experienced by the industry 
are not insurmountable. 

One of the paramount problems 
facing the American people in all 
industries at present, is the apparent 
failure on the part of the Govern- 
ment to establish definite domestic 
and foreign policies. Until such pol- 
icies are established by the federal 
Government, business cannot lay 
the solid foundations necessary to 
proceed -with any degree of certainty. 
It is difficult to operate with Office 
of Price Administration controlling 
all prices and at the same time hav- 
ing all rationing released. There is 
no longer a shortage of petroleum 
and its products; therefore, there is 
no sound reason for price control 
now. The law of supply and demand 
should be the prevailing factor and, 
if allowed to function, would auto- 
matically produce the desired results. 

Business progress is being retarded 
because management is unable ac- 
curately to predict the extent to 
which government controls are to be 
applied in peacetime years. Much has 
been said of late regarding the physi- 
cal and moral aspects of the change- 
over from war to peace, and the plea 
has been made for right thinking and 
for respect of the rights of the indi- 
vidual. American industry can, if 
given these rights, solve many of 
its own problems. 
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On this and the following three pages are presented 


the views of executives and technicians connected 


with the operation and construction of plants. The 


end of the war brought respite from some problems, 


but posed some others which the industry is solving 


It is hoped that strong leadership 
will eventually come to the fore, and 
that such legislation as is necessary 
will be impartial and constructive so 
that no industry will lack the oppor- 
tunity to enjoy the benefits of its 
efforts. 


Peacetime Possibilities of 
Microcrystalline Wax 


By A. B. WEINGARD 
President, Continental Refining Co. 


7 last war initiated a new pe- 

troleum product, microcrystalline 
wax. MC wax, extracted from amor- 
phous wax 
(crude petrola- 
tum), either by 
the freezing and 
centrifuging 
method or by 
solvent extrac- 
tion, was used 
extensively by 
the armed forces 
for dip-coating 
and ordnance 
wrappers, its use 
permitted ship- 
ping all war ma- 
terials in a pro- 
tective wax coat, 
completely pro- 
tecting it against 
the ravages of 
salt water, tropi- 
cal climate, etc. 


C. L. HENDERSON 


Microcrystalline wax is a stable, 
homogeneous, non-corrosive product 
that withstands high temperatures 
without melting and sub-zero tem- 
peratures without chipping or crack- 
ing. It combines strength with tough- 
ness and flexibility, is noncaustic, 
odorless, and tasteless, and possesses 
great ductility. It can be manufac- 
tured in all colors from the natural 
green to snow white, depending upon 
its intended use. 


We feel that, although born a war 
necessity, it has great peacetime pos- 
sibilities for impregnating paper, car- 
tons and food packages, as an abso- 
lute protection against water, mois- 
ture or odors. 





A. B. WEINGARD 









Postwar Effects of Refinery 
Wartime Construction 


By A. P. FRAME 


Vice President, Petroleum Advisers, 
Inc. 


apes the stimulus of war, the 

petroleum refining industry com- 
pressed 6 or 7 years of normal tech- 
nological and industrial develop- 
ments into a 3-year period. This ac- 
celerated growth will have a pro- 
nounced effect not only on the pe- 
troleum industry but also on other 
industries. The wartime acceleration 
of catalytic-cracking installations has 
stimulated the production of higher- 
octane-number motor gasolines. Since 
V-J Day there has been in some 
areas an increase of eight octane 
numbers in gasolines and the end is 
not yet in sight. 

General availability of high-qual- 
ity gasoline will have its effect on 
the automotive industry, particular- 
ly in engine design. The reduction 
in residual-fuel-oil production, due to 
the substitution of catalytic for ther- 
mal cracking, will have its effect on 
fuel users as well as on the coal in- 
dustry. The effect of wartime refinery 
developments is spreading to the 
peacetime operations of not only the 
petroleum but other industries. 


Complex Economic 
Problem Faces Industry 


By M. HALPERN 
Vice president, The Texas Co. 


7 most complex problem now 

facing the petroleum industry is 
primarily economic. In order to ac- 
complish the opposing -objectives of 
higher-quality products at a favorable 
cost to the consumer and higher 
wages for the worker, management 
will. have to eliminate all nonpro- 
ductive operations in manufacturing. 
Cnly the most careful scrutiny of all 
processes -will insure economically 
sound operation. 


A. P. FRAME 
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The needs of peacetime are already 
being served by the expensive equip- 
ment installed in the war years. 


‘Promises of superior products for the 


American public are being fulfilled 
by the industry. The amazing speed 
with which refining facilities were 
converted to peaceful uses is a good 
index to the character of American 
industry. Because of the nature of 
modern refining equipment, such as 


. catalytic cracking, alkylation, solvent 


refining, and solvent dewaxing units, 
conversion proceeded more rapidly 
than had been anticipated. 

Heavy demands for middle distil- 
lates, both as finished products and 
charging stocks, present a problem of 
paramount importance. There is lit- 
tle doubt that the refiner will meet 
the demands. As a result, a greater 
appreciation of the middle distillate 
fractions will be developed. 


Future Demands Effective 
Use of War-Born 
Facilities and Techniques 


By M. G. PAULUS 


Vice president, Standard Oil Co. 
(Indiana) 


Myrdal each refiner is coping with 

the problem of adapting wartime 
facilities to the economical produc- 
tion of high-quality peacetime prod- 
ucts. Many refiners have already 
succeeded in adjusting operation of 
their new catalytic-cracking units to 
produce improved motor gasoline, 
distillate fuels, and other liquid prod- 
ucts. Investigations of cracking cat- 
alysts and of direct processing of 
residual stocks via catalytic cracking 
are currently in progress on com- 
mercial units. Alkylation is being em- 
ployed to increase the yields of high- 
er-quality motor gasoline from crude. 
In certain cases refiners are already 
employing war facilities for new 
peacetime products, such as pure 
chemicals, improved solvents, and 
specialties. Other similar applications 
will undoubtedly be forthcoming 
soon. 


M. G. PAULUS 





Of greater long-range significance, 
however, are the intensive investiga- 
tions currently in progress on apply- 
ing knowledge acquired during the 
war to the development of new and 
improved processes. There are al- 
ready numerous indications that this 
new information, frequently acquired 
on excursions by refiners into fields 
far distant from normal refining ac- 
tivities — synthetic rubber, atomic 
bombs, etc.—will soon lead to sub- 
stantial improvements in refinery pro- 
cedures. The full impact of these war 
developments on commercial refining 
operations will probably not be felt 
for several years, but the eventual 
result will be more efficient utiliza- 
tion of our petroleum reserves and 
production of higher-quality prod- 
ucts than have ever before been of- 
fered. 


Refining Industry Needs 
More Flexibility 


By C. M. ALEXANDER 
Vice president, Aetna Oil Co. 


pee can hardly be as at 

present in the oil industry too 
little this and too much that. It sure- 
ly is only an adjustment period but 
more extended than anticipated. Such 
economics can not exist long other- 
wise we will need to change our plans 
on investments and procedures. 


Too much crude oil and too much 
gasoline with too little kerosene and 
too little distillates and fuel oil. If 
only petroleum refining had more 
flexibility. Put the two ends together 
to make the middle or stretch the 
middle to shorten the two ends and 
vice versa as desired on products 
yields. If such cannot be accomplished 
by scientific development and with 
economic application then the oil in- 
dustry should point to less expendi- 
tures in the present direction of high- 
octane-gasoline yields and look to 
the automotive engineer for power 
application of petroleum products by 
which less refining rather than more” 
refining would be required. 
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Possibilities of Selective 
Fractionation of Gasoline 


W. F. SIMS 


Refinery manager, Panhandle 
Refining Co. 


THERE are several things that the 

small refiner could do to improve 
his position in the production of 
leaded gasoline. One of these would 
be to check into the possibilities of 
selective fractionation of straight-run 
gasoline with the idea of using the 
lower-boiling-point material for the 
higher-octane gasoline and the high- 
er-boiling-point material for the low- 
er-octane gasoline. There. are many 
advantages to be gained along these 
lines. 

Another very important thing to 
the small refiner is the treating of 
the gasoline, and sometimes it is sur- 
prising at the gain in octane num- 
ber that can be made by a few sim- 
ple changes in the treating plant. 


Peacetime Brings New 
Problems to Refiners 


By H. W. CAMP 


Manager Refining Division. Cities 
Service Oil Co. 


 & pase the war the primary aim 
of the petfoleum refining indus- 
try was the manufacture of products 
for our armed forces;- quality was 
paramount and costs, while by no 
means disregarded, were secondary. 
Now, however, the industry must op- 
erate to meet the hard facts of peace- 
time economics, but the growing trend 
toward higher octane’ numbers’’for 
civilian motor fuels indicates. that 
proper recognition is not béing given 
to the new conditions. 
Mamy “of the processes and plants 
utilized for aviationygasoline produc- 


tion during the war ‘cannot be prof-. 
itably <dperated for civilian motor 


fuel, but they, must be utilized if the 
upward-octane-number tendency is 
maintained at the present rate. The 
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current policy might be reasonable 
if the higher-quality fuels could be 
effectively used, but the average pas- 
senger car on the road is estimated 
to be 7 years old and the generally 
satisfactory wartime experience with 
gasolines at octane levels much below 
those now prevailing is proof enough 
that the high-octane fuels are unnec- 
essary. 

Refiners will be adversely affected 
by the recent increase in the price 
of crude without compensating in- 
creases in prices for refined products, 
and it seems unwise to reduce earn- 
ings still further by an unwarranted 
octane-number race which will re- 
duce yields and increase operating 
costs. 


Past Errors Can 
Serve as Lessons 


By H. D. DALE 
Vice president, Shell Oil Co., Inc. 


O= thought was driven home to 

me: again and again last year, 
while I was traveling through Ger- 
many and Japan as a: member of a 
survey for the War Department. The 
ruins of the oil and chemical indus- 
tries in those war-ravaged countries 
were a fearsome reminder of what 
might have happened in our coun- 
try. I could not help thinking that 
through our unpreparedness as a na- 
tion, we missed a similar fate by a 
very narrow. margin. 


Our past errors can now serve as 
lessons for the future. The American 
oil industry has a tremendous re- 
sponsibility to develop and apply 
new and better products through ag- 
gressive, long-range research. The 


resulting new developments will be - 


of inestimable value te our armed 
forces. ap 
Concomitant? or qgcponsibit: 
ity is the need “for the ‘closest ex- 
change of informatio ana a be- 
tween the oil industry e Gov- 
ernment where national defense is 
involved. The lack of awareness of 
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military demands which preceded the 
recent war resulted inevitably in 
certain confusions in implementing 
necessary Government-industry team- 
work in the early part of the war. 
Should we ever be forced into war 
again we will not have 2 years to 
eliminate red tape and production 
road blocks. We may not even have 
2 hours. Atomic weapons and guided 
missiles demand that we stay far in 
front in technical achievements. 


Improved Methods of 
Handling Low-Octane 
Naphthas Promised 


By L. H. HARVISON © 
Vice President, The M. W. Kellogg Co. 


C= of the vital problems facing 
the refiner in meeting the new 
quality standards for motor gasoline, 
is that of increasing the octane rat- 
ing of naphthas. With the probabil- 
ity that. gasoline standards may go 
even higher, it is essential that the 
problem be solved by most refiners 
in the near future. Present data in- 
dicate that the only available method 
of raising these naphthas to the re- 
quired octane level will be through 
the use of a catalytic process. 

Catalytic hydroforming is current- 
ly producing the desired quality of 
high-octane naphthas and is capable 
of meeting quality standards. Yields 
are both adequate in quantity and 
superior in quality to other methods. 

Continuous efforts are being direct- 
ed toward reduction of manufactur- 
ing costs through modification of 
present operating conditions and im- 
provements in catalysts and plant 
design. 

Should these efforts prove to be as 
successful as hoped, the results may 
stand among the most signifie#int’de- 







velopments of 19 oviding. refin- 
ers, through imp: catalytie hy- 
droforming, with eco! mi 


naphthas to meet future octane stand- 
ards. 
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European Industry Must 
Be Rehabilitated 


By H. S. BROWN 
President, Foster Wheeler Corp. 


Qe of course, in the 

world’s industrial picture is the 
necessity, I might say the urgent ne- 
cessity, for the rehabilitation of in- 
dustry in those countries in, Europe, 
Asia, and Africa which were the bat- 
tlefields of the war. In our own coun- 
try, a great surplus of buying power 
now in the hands of the public is 
waiting to be spent reasonably in the 
purchase of needed consumer goods. 
These two major demand factors, now 
pressing for satisfaction, will require 
a tremendous amount of engineering 
and construction, probably as great 
as that accomplished during the war. 
I personally am very hopeful for the 
future and when the labor problem 
is straightened out to the satisfac- 
tion of all parties concerned, I be- 
lieve the demand for héavy indus- 
trial equipment will accelerate to a 
very high peak. 


Technical Research 


Looks Forward 


By M. W. BOYER 


Vice President, Standard Oil Co. 
of New Jersey 


Shane foremost reconversion problem 


facing refinery operators is the 
shift from petroleum products for war 
to petroleum products for peace. Now 
that we are again able to consider the 
civilian market, technical research 
looks forward to expanding into an 
almost limitless field. New laborato- 
ries and facilities are being planned. 
Standard Oil Development Co., our 
own technical organization, is spend- 
ing almost $8,000,000 to build two new 
research centers. The immediate trend 
will be toward utilizing war-devel- 
oped products for civilian use. New 
gasolines, motor oils, industrial lubri- 
cants, process oils, and corrosion pre- 
ventives will soon be forthcoming. 


H. S. BROWN 


M. W. BOYER 


Later on, as the oil industry refilis 
its war-depleted storehouse of scien- 
tific knowledge and obtains newly 
trained men research will be direct- 
ed even more intensively toward the 
commercial production of liquid hy- 
drocarbons from natural gas, coal, and 
oil shale. < 

The fields of physics, plastics, man- 
ufactured rubber, and new industrial 
materials are also logical roads which 
the oil industry will explore. 


Unrealistic Price 
Ceilings a Deterrent 


By W. F. BURT 


Vice President, Socony-Vacuum 
Oil Co., Inc. 


pew industry seems to be agreed 
that the demand for kerosene and 
middle distillates will increase more 
rapidly than the demand for gasoline. 
In 1946 the domestic demand for gas- 
oline will be less than in 1941, while 
the demand for middle distillates and 
residual fuel oil will be substantially 
greater. Temporarily the industry 
seems to be overbuilt from the stand- 
point of cracking facilities for pro- 
ducing gasoline and, with reduction 
in cracking operations to fit the 
gasoline demand, the trend to higher 
octane levels can only be maintained 
at increased expense, e.g. by more 
intensive reforming. 

The refiner with catalytic-cracking 
facilities will have an especially ad- 
vantageous position if the industry 
must depend more and more on 
crudes of the West Texas type, kero- 
sene availability will decrease unless 
more expensive refining methods are 
adopted which would call for higher 
prices. These shifting demands can 
undoubtedly be met in a free market, 
and if price control is maintained it 
is to be hoped that shortages will not 
develop as a result of unrealistic price 
ceilings for the various commodities. 
If more bunker fuel must be sup- 
plied, the price should be such as to 
justify the running of additional 
crude to meet this demand. 


W. F. BURT 


Small Refineries Profiting 
From Scientific Research 


By D. W. HARRIS 
President, Universal Oil Products Co. 


eneamiernn in the petroleum in- 

dustry has been given new im- 
petus since 1941. Research was large- 
ly responsible for the production of 
100-octane aviation gasoline for the 
armed forces of the United Nations, 
and for the components which were 
urgently needed to produce synthetic 
rubber. 

The large oil companies have in- 
vested millions of dollars in research 
activities and are now engaged in a 
program of expansion in this direc- 
tion. Only with new processes and 
new techniques, developed through 
scientific research, can the independ- 
ent small refiner continue producing 
and marketing his product profitably 
during the competitive years ahead. 

Many of the smaller refiners have 
acknowledged the worth of independ- 
ent research organizations and are 
profiting materially from the knowl- 
edge and facilities available through 
these highly specialized groups. 

The trend is definitely toward 
more and better research—the fun- 
damental basis for production of high 
quality petroleum products. 





SPECIAL REFINING 
SECTION 


EGINaING on the following 

page is a 32-page multicolor 
section, which contains a graphic 
presentation of the most impor- 
tant catalytic refining processes 
which constitute the backbone 
of future design and construc- 
tion. Following this section are 
presented 40 pages of engineer- 
ing and operating articles per- 
taining to refining, and a com- 
plete plant survey, showing 
companies, plant locations, and 
refining capacities. 
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cycloversion 


(StCLOVERSION has, in the last 

year, taken on a broader process 
aspect than strictly that of a catalytic 
cracking process. The flexibility in- 
herent in the process has been more 
thoroughly explored, particularly, the 
‘ reforming and the combination re- 
forming and cracking aspects of the 
process. 

Operation 


Reference to the accompanying flow 
diagram and a review of the opera- 
tion will assist in a clearer under- 
standing of the process. 

The fresh feed is charged to the 
process furnace where it is preheat- 
ed to enter the catalyst bed at 980°- 
1,000° F. A small amount of steam 
diluent is added to the feed. This 
diluent is added to the convection 
bank in the form of steam or water. 
It assists in vaporizing the oil and 
increases the octane rating of the gas- 
oline. 

The superheated oil and steam mix- 
ture passes from the heater to the 
catalyst chamber where the crack- 
ing or reforming reaction takes place. 
The catalyst chambers are operated 
at about 85 psi. and the reaction pe- 
riod ranges from 2 to 10 hours when 
cracking and up to 24 hours when re- 
forming. From the reaction chambers 
the catalytic product flows to the 
waste heat exchanger for the recov- 
ery of heat through the production 
of steam. From the waste heat ex- 
changer the product passes to heat- 
exchange and condensing equipment, 
and on to the vapor-oil-water sepa- 
rator. The condensed water is drawn 
off-at this point, the vapors going to 
absorption and vapor recovery unit 
and the hydrocarbon condensate to 
fractionation. 

In addition to the waste heat ex- 
changers, the steam system consists 
of a steam drum and other necessary 
auxiliaries. The steam produced on 
the unit is used principally in cata- 
lyst regeneration, and a unit may be 
designed to be self-sufficient with re- 
spect to steam. 

In the regeneration period, steam 
from the waste heat exchanger is 
superheated to 850° F. The steam is 
then mixed with air and is fed to the 
catalyst chamber being regenerated. 
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This mixture burns the carbon off 
the catalyst restoring it to approxi- 
mately 100 per cent of original crack- 
ing efficiency. The temperature in 
the regeneration period is controlled 
at about 1,350°-1,400° F. by regulat- 
ing the amount of air in the regener- 
ation gases. The use of a high re- 
generation temperature and steam 
diluent results in considerable water 
gas reaction thereby reducing the 
amount of air required. Before pass- 
ing to the vent stack the spent com- 
bustion gases pass through the waste 
heat exchanger; thus steam is pro- 
duced in both the process and regen- 
eration periods. 

A review of yields and octanes ob- 
tainable through Cycloversion may 
“best be discussed with the aid of 
Tables 1 and 2. 


Cycloversion Cracking 


Table 1 covers Cycloversion of a 
light (36.5° A.P.I.) gravity Panhandle 
gas oil at two conversion levels. 

It will be noted that with this gas 
oil little change is experienced in the 
quality of product with the deeper 
conversion level. The principal dif- 
ference being the greater volume of 
catalytic gasoline with attendant 
greater gas production and carbon 
deposition. 


Cycloversion Reforming 


Table 2 presents inspection data on 
several low-loss reforming runs. The 
reformed gasoline shows an average 
appreciation of 13 octane points at the 
3 cc. TEL level, with an average of 
95 volume per cent recovery of C, 
to 400 e.p. gasoline. Carbon deposi- 
tion is of the magnitude of 0.4 to 0.6 
weight per cent of charge for a 24- 
hour process cycle when handling 
feed of the approximate characteris- 
tics of the three naphthas shown in 
Table 2. 

The catalytic treatment of a blend 
of gas oil and naphtha has been in- 
vestigated with quite promising re- 
sults. Octanes of 5 to 6 points higher 
are obtained through charging such 
a mixture than are obtained by blend- 
ing the products of blocked catalytic 
naphtha reforming and catalytic gas 
oil cracking operations. Not only are 





the octanes higher, but the yield of catalytic gasoline is 
also about 2.5 volume per cent greater than is obtain= 
able through separate processing. 

The Cycloversion process is a fixed-bed development, 
and is planned to eliminate or minimize the disadvantages 
both of the moving catalyst and the fixed-bed types of 
process. In general design it corresponds more nearly to 
the older Houdry process. That is, it uses a fixed-bed idea 
for the catalyst, located in a reaction chamber. The cat- 
alyst is regenerated in place, but other features differen- 
tiate it widely from the earlier process. 

The provision for cooling the catalyst during regenera- 
tion or for heating it during the endothermic cracking 
reaction differs from other processes so far developed. 
During the cracking reaction part of the cycle provision 
is made to introduce either steam or preheated gases or 


vapors into or between the different catalyst beds in the 
reactor in such amounts and at such temperatures as to 
maintain the reaction mass at the desired temperature 
for cracking. Similarly, during the regeneration part of 
the cycle cold gases or steam at low temperatures is 
introduced at intervals to control the maximum tempera- 
ture reached by the catalyst, preventing its being heated 
to a temperature damaging to its catalytic activity. As 
in other processes the heat in the combustion and diluent 
gases is used to preheat charge or other material, generate 
steam or any similar purpose. In many cases all the 
steam required in such a process may be made from 
its waste heat, saving the use of other fuel of greater 
utility or value. 

Designers of the process as applied to conventional 
cracking requirements claim advantages such as practi- 
cal elimination of catalyst loss due to fines as are formed 
by catalyst in motion; no tendency to bond catalyst par- 
ticles together because of heavy, nonvolatile products 
condensing thereon, as catalyst-hydrocarbon contact is 
entirely in high temperature locations; elimination of 
catalyst collecting and recovery equipment, and flexi- 
bility in operating pressures. 

The catalysts used include a natural type of clay ma- 
terial such as bauxite (chiefly alumina, Al.O;), although 
other catalysts, natural or synthetic, may be used. The 
process may be operated on cycle times of up to several 
hours, while pressures may approach those used in some 
thermal-cracking processes, at the will of the operator. 
Obviously the equipment must be built to withstand the 
pressures anticipated, and these design pressures may 
not be exceeded with impunity. 

The nature of the charge stock may affect important- 
ly the properties of the gasoline made therefrom. Out- 
standing fact is the high olefin content of Cycloversion 
gasolines under normal operation. This olefin content may 
range from 65 per cent to 88 per cent of the gasoline 


fraction. Therefore the A.S.T.M. octane rating of these 


fuels is much lower than the Research or C-1 ratings; in 
a group of seven gasolines, A.S.T.M. octane ratings range 
from 75 to 80.1; Research ratings from 86.1 to 94.8 on the 
same. fuels. Widest spread between A.S.T.M. and Re- 
search numbers was 16, in a fuel showing 88 per cent 
olefins. 


Phillips Petroleum Co. licenses this process. 
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HE so-called Fluid catalytic-crack- 

ing process was developed in great 
measure to eliminate some of the in- 
herent disadvantages of the fixed-bed 
system which had been developed 
earlier. Another reason was to im- 
prove the contact efficiency between 
charge vapors—or liquids—and cata- 
lyst surface, to give greater flexibility 
in throughput and variation of oper- 
ating conditions. Obviously fluid 
operation has some disadvantages of 
its own which have been overcome 
essentially in commercial practice. 
This process was developed largely 





























TABLE 1—PRODUCT YIELDS IN NORMAL OPERATION WITH TABLE 2—PRODUCT PROPERTIES FROM NORMAL OPERATION 
SYNTHETIC FLUID CATALYST WITH § ETIC CATALYST 





Light Heavy Heavy 
mixed mixed Cracked Light G.O. Retreat Aviation Motor 
gas oil gas oil gasoline Feed or product— G.O.feed feed 
26.4 
Max. Max. Retreat 
— butylene 
945 875 
16,620 14,680 
2,200 








Total feed, BPCD ............. 16,620 16,880 


Product yields, per cent: 
Butylenes, volume .............. 10.7 2.3 
Isobutane, volume . . pers ” 6.9 4.0 
m-Butfane, volume ..... oe x 1.5 0.7 A.8.T.M. pour (max.), °F. 
W. & N. char. factor .. 
C,-150° F., volume : a 16.7 ee 
Aviation-base stock, volume ... ; ee 48.1 
180°-475° F., volume .. \. 29.8 ere Octane, A.S.T.M. (clear) 
340°-400° F. motor naphtha (vol) a oe Octane, 1C + 46 cc. TEL/gal. 
Light cycle gas oil .. A R 3 Octane, 3C + 4.6 cc. TEL/gal 
Heavy cycle gas oil, volume or ‘ so 1C + 4.6 cc. blended to 7 lb. R.v.p. with isopen- 
tane (95% purity) 
C, and lighter, weight .. \ . ; Vol. % C, alkylate req. in 100-oct. blend 


Coke, weight : 4. ¥ *Calculated from 10 mm. distillation. 


TABLE 3—PRODUCT YIELDS AND INSPECTIONS FROM CATALYTIC-CRACKING 
OPERATIONS WITH NATURAL (CLAY) CATALYSTS 


Paraffinic Paraffinic East Texas Coastal 
wide-cut light 50 per cent heavy 
Feed stock— gas oil gasoil reducedcrude  gasoil 
Operation No. 7 8A 9 10 
Operation Mot.gaso. Mot.gaso. Mot.gaso. Mot. gaso. 
Feed-rate, BPD F 21,500 16,000 22,000 
Temperature, °F. 875 980 930 


Yields, per cent on feed: 
10 lb. R.v.p., 400° e.p. psi vol, / 42.5 43.3 
Excess butanes, vol. J 75 
No. 2 fuel oil, vol. ‘ J 28.0 
Heavy cycle gas oil, vol. \e 17.0 
Dry gas (C, and lighter), weight x 6.4 
Coke, weight \. 6.6 


25.5 
(*) 
480 
575 
666 
766 
890 


A.S.T.M. distillation (per cent): 

L.b.p. 

At 140° 

At 158° 

At 212° 

At 257° 

At 284° 

At 356° 

R.v.p. 


Cc. F.R.-F. 


C, and lighter, mol per cent: 
H, 


“Calculated from 10 mm. distillation. 

















immediately prior to the outbreak of World War 2 and 
now has more than’ 30 units operating or in standby 
status. 

The principle of the process is to bring hot charge 
vapors to be cracked into intimate contact with a finely 
divided natural or synthetic catalyst to effect the crack- 
ing reaction. The earlier units, developed and designed 
under the extreme stress of war demands, are huge stills 
more than 200 ft. in height, their operation typified 
by the first flow chart shown here. Briefly, charge stock 
is vaporized in a tube still and is forced into the large 
pipe leading to the reaction vessel. En route to the re- 
action chamber the vapors are mixed with catalyst of 
up to 300-mesh size, which previously has been heated 
to 1,000° F. or higher, and the residual heat in which 
raises the oil vapors to the cracking temperature of 900° 
F. or. higher or lower, depending on the results desired, 
the activity of the catalyst, and the refractivity of the 
charge. In the reaction chamber the cracking operation 
is completed, the catalyst in greater part settles out of 
the vapor stream and passes along with a blast of air 
to the regenerator wherein the carbon deposited on 
the catalyst is burned off; the decarbonized catalyst 
settles to the bottom of the regenerator which serves 
as a hopper. From this hopper section it gravitates to 
rejoin the charge vapors and repeat the cycle. Catalyst 
may circulate in a large unit at the rate of 200-300 tons 
per hour, or even more. 
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The vapor cracked in the reactor, along with small 
amounts of fine-particled catalyst, passes to the precipi- 
tator in which most of the entrained catalyst is removed 
by means of a Cottrell electrical precipitator and may be 
returned to the main hopper or an auxiliary catalyst con- 
tainer, when it rejoins the cycle. The charge vapors, still 
containing small amounts of catalyst, pass to the frac- 
tionator from the overhead of which is taken the cracked- 
gasoline fraction. From the tower side one or more 
streams of catalytic gas oil or furnace oil is or may be 
taken, for recycle to the unit for use for other purposes 
as indicated. From the tower bottom the heaviest of the 
uncracked stock, which contains the catalyst carried 
over, is returned as a slurry to the cracking cycle to re- 
enter the reaction zone and return to the regenerator. 
The second flow chart shown here is the more modern 
design for application especially in smaller capacity units 
of down to 2,000 bbl. per day of charge. Construction and 
operation have been simplified and the amounts of steel 
and other fabricated material have been reduced im- 
portantly. A unit for this design to process some 3,000 
bbl. per day of charge has been contracted for recently. 
Yields and properties of products from Fluid cracking 
are shown in the accompanying tables. Note that up to 
50 per cent of motor gasoline is produced; about the 
same amount of aviation fuel may be made, with 10-15 
per cent of heavy motor naphtha. 
Universal Oil Products Co. licenses the process. 











houdry 


~~ Houdry process is the pioneer in commercial cat- 

alytic cracking and until after the start of World 
War 2 was the only process with any appreciable amount 
of commercial capacity in operation. It belongs to the 
fixed-bed type of process. Catalyst, which may be either 
a synthetic, metal silicate or oxide type or a natural 
metal silicate type, is housed in a series of beds super- 
imposed above one another in a catalyst container gen- 
erally termed_a “catalyst case.” 

Charge stock is brought into contact with the catalyst 
generally in vapor form at predetermined temperatures 
sufficiently high to maintain the mass at the desired 
temperature for the desired cracking. Normally three or 
more such cases are provided for each unit. When the 
catalyst is covered with carbon deposit sufficiently to 
reduce its activity below some given value, it is re- 
generated by introduction of air-flue gas mixture to burn 
off the carbon and revivify the catalyst. Charge is intro- 
duced into the cases alternately; in each set of three cases 
one is reacting charge to form motor fuel or aviation- 
fuel components; one is undergoing the carbon burning 
cycle and the third is being swept clear of flue gases 
preparatory to be placed on stream again. 

In operating the process, topped crude is heated in 
a still and such portion vaporized as may be desired. 
The vapors are led to the catalyst case which is on stream, 
at temperatures which may be varied somewhat widely 
for different stocks or to suit different operating require- 
ments, but for which 850°-900° F. may be considered 
typical. The vapors pass through the beds of granulated 
catalyst under conditions of relatively carefully con- 
trolled temperature as will be shown later. This case 
temperature is maintained at such level that the desired 
amount of cracking takes place, and the total reaction 
vapors pass to heat exchangers for exchange with in- 
coming charge or other streams, thence to a fractionator 
which divides the vapor stream into heavy gas oil, light 
gas oil or furnace oil and gasoline fractions. 


Endothermic Reaction 


The cracking reaction, whether catalytically or ther- 
mally. promoted is endothermic and requires the addi- 
tion of heat to maintain temperature and reaction rates 
throughout the cases. During the burning-off period when 
deposited carbon is removed to regenerate the catalyst, 
a large amount of heat is generated. To utilize at least 
part of this heat a system of circulating liquid is pro- 
vided which passes continuously through the system of 
parallel pipes installed in the cases and surrounded by 
the catalyst beds. This liquid is a salt mixture, nitrates 
and nitrites of alkali metals, which is molten at the 
operating temperature, has a high specific heat capacity. 

This mixture is heated by the heat of combustion of 
the carbon on the catalyst, gives up part of its heat in 
waste heat boilers or heat exchangers for making steam 
used in the process. Part of the heat in the cooling salt 
liquid is given up to the catalyst and vapor in cases 
on stream; the flow, and with it the amount of heat 
delivered to the cases, is controlled by regulating the 
amount of liquid entering the piping system installed in 
the cases. The liquid is circulated through the case in coun- 
tercurrent flow to the direction of the vapors. 

Yields of cracked gasoline may vary from 40 per cent 
or thereabouts to more than 60 per cent of the charge. 
The higher yields are obtained by recycling insufficiently 
cracked charge to the reaction cases along with fresh 
charge. Recycle stocks may be passed also through new 
cases operated under different conditions, rather than to 
return the more refractory recycle to the original cases 
along with fresh charge, to permit control of each under 


We 
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such conditions as will show the best results for that 
type of charge. 

Octane rating of the catalytically cracked fuel ranges 
normally from 76 to 80 A.S.T.M. motor method, or 90 
and above by C.F.R.-C; method. Two types of catalyst 
are employed, one a clay “natural” catalyst which is a 
naturally occurring hydrosilicate of aluminum clay 
processed according to a definite method of preparation. 
The other is a synthetic catalyst composed of metal oxides 
and silicates. The synthetic catalyst is reported to show 
a higher octane rating product under analogous operat- 
ing conditions, and generally a higher yield, but is more 
expensive in first cost. 

The catalytic operation may yield either one gas oil 
or recycle fraction or two fractions, one light from the 
tower side, the other heavy from the bottom of the frac- 
tionator. One or both of these may be recycled, cracked 
thermally, or may be marketed as furnace oils or diesel 
fuels, industrial fuel oils or for other purposes. For diesel 
fuels the light furnace oils (gas oils) show lower cetane 
number than do virgin stocks, but the degradation of 
cetane number is less than in thermally cracked gas oils. 
The cetane number reduction is generally from 5 to as 
much as 10 numbers, from most stocks. Aniline number 
is generally lowered also; a California stock when cat- 
alytically cracked shows an aniline point from 135 to 113; 
a Mid-Continent stock, from 189 to 165, and an East 
Texas stock drops from 166 to 137. From most paraffin 
and mixed-base stocks these cracked gas oils range in 
cetane number from about 40 to as high as 55. 


Houdry Process Corp. licenses the process. 
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| . aa 11.9 0.0 15.9 Paretnce™! of cus 
Meg i 112 18.7 ?. = 
| Py. a ee ee ee 5 85.9 Aroman. 
| 8 302-347 Be ee 9.9 40.3 7.8 92.4 ao 
j 947.392 ee ee 12.9 37.2. 7.0 77.8 i 0.9 
PO Sa Sars 18.8 90.8 6.3 «7.7 0.9 
*F Cent og totay Li 47.0 3.7 $2.3 5.0 
20.9 —~ Le 26.0 42,3 
Ss 46.3 — 
me : 225 
TABLE 3—PROPERTIES OF HOUDRY CATALYTICALLY as 
CRACKED FUEL OILS es 
 —- iS 
Frio Heald- homa Penn- 
County ton City sylvania TABLE 4—HOUDRY STABILIZED MOTOR GASOLINE 
Charging stocks— crude gas oil gasoil crude 
Properties: East Texas, 
API. gravity ........... 25.6 32.9 32.8 38.7 Rod and tal California Illinois 
pressure-still stock high- reduced E. Texas 
A.8.T.M. distillation: or, oF. or, oF, Charge stock— ss _ tn . sulfur fuel crude gas oil 
Or 468 488 435 Gravity ...... ieee che AGeoLes Pa 59.6 55.7 56.8 64.0 
S per cent ......... | “She ES a Initial ....... a's Bak pops. tae ee 90 $2 95 79 86 
10 per cent ...... s $06 496 487 472 10 per cent . chetevaiails 5 emisle SOR ack SRG SET 122 123 129 125 112 
20 per cent ......... 500 48s 20 per cent . Peer ae Pye ors 141 145 186 187 130 
3 per cent .......... a 510 497 30 per cent . ranted Pane wt atedie 162 168 186 185 141 
4 per cent .......... ; $24 $08 40 per cent ... vhs aekatees 184 194 215 216 180 
5O@ per cent ............. 536 $20 i ee 208 219 244 245 209 
60 per cent ......... ‘ . $51 532 60 per cent . , VEO Dette ye 244 279 274 238 
70 per cent ..... «aaa ‘ 566 346 70 per cent . SeGai Gieiae eer ae 273 308 304 268 
00 per cent ............ 586 568 80 per cenit ..... : siaiaacs, “Sn 304 340 329 302 
90 per cent ...... baie 620 594 611 599 $0 per cent . eae. 2 . 346 348 371 378 340 
End point .......... . 646 620 694 652 End point ... pee Ger 2% cat: 408 406 419 413 390 
Per cent recovery ...... Sea eae Se eae eee . 10.0 10.0 9.8 10.4 10.5 
Por cent residue ....... : Sz; bots ME a icaiareanscietdisrere's cee oo ee RTE 03 03 1S 03 01 
Qxygen bomb ind. per hr. ......... 104 10+ 10+ 10+ 10+ 
Pour point, °F. ......... 15 15 15 10 ge ee ee 80.0 79.9 $1.2 77.4 80.0 
Flash, P.M., °F. ........ . 184 220 oy ve C.F.R.M. octane plus 1 cc. TEL .. ; oe ; ; 86.0 
Sulfur, per cent by wi. . 1.17 0.40 ae ve C.F.R.M. octane plus 3 cc. TEL ..... , ‘ ; a 90.0 
Ss. U. vis. at 100° F. (sec.) 39.0 38.0 39.0 39.0 See >. ae 89.1 91.2 89.3 
Carb. res., per cent by wt. 0.02 0.07 0.09 0.12 C.F.R.R. octane plus lcc. TEL ......... aye ape 92.9 
Aniline No., °F. .. =" 114 150 146 160 C.F.R.R. octane plus 3 cc. TEL ..... 98.2 98.4 can 95.0 
Diesel index .... 29.2 49.3 47.9 62.0 - nie 
Cetane number ..... Ra 40 $2 55 62 Note: These gasolines contain the C -and-heavier fractions recoverable from the wet gas. 
ls 
/ ~ TABLE 5—INSPECTION OF CATALYTIC GAS OILS FROM HOUDRY-PROCESSING VARIOUS STOCKS 
} : r Charge to Houdry unit - ‘ 
| E. Texas, Cali- 
Redessa and fornia 40% Reduced 
East coastal high- East bottoms Reduced Mid- Reduced 
Inspection of Houdry catalytic Texas cracking sulfur Venezuela Conroe [llincis Mirando Continent E. Texas 
: gasoil stocks gasoll gasoil crude crude crude crude crude =e 
32.7 27.1 23.3 28.6 27.9 31.0 24.2 30.0 24.4 Pe 
4% 424 446 420 455 451 408 444 448 | —— 
466 492 470 448 498 ~ 495 456 474 486 
473 sis 490 465 517 520 468 494 $12 
486 534 Meee 477 $33 S41 478 508 340 a 
i 492 560 Se 468 547 560 488 524 560 ——— 
i 500 $80 529 502 563 580 $02 542 S76 oe 
i 514 604 as 517 581 603 516 568 600 ; 
552 660 es 558 624 668 556 628 664 
| 584 708 640 596 662 724 596 676 710 
678 752 738 704 742 7604- 707 760+ 7604+ 
98 97 98 98 38 4 99 96 94 
ox ae 10 Phy a es 08 1s ' 392 
136 136 98 119 139 me 124 40 148 
3s 39 37 35 ~ $99 40 36 39 32 
0.05 22 12 08 OS 29 08 wae ae e 
+20 +40 +5 +5 +45 +45 —36 +40 +60 —% 
AS 30 31 AB 13 24 09 12 21 
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,OaSFARCE on the possibilities of 

the Suspensoid principle of cat- 
alytic cracking of heavy petroleum 
fractions was begun several years be- 
fore the beginning of World War 2, 
by technologists of Imperial Oil, Ltd., 
at the refinery in Sarnia, Ont., led 
by Dr. R. K. Stratford, manager of 
research and development. 

The principle used in this process 
is to mix the solid catalyst, which 
may be fuller’s earth, clays, or other 
material, directly with the charge 
stock, passing the slurry through the 
heating coil and separating the cat- 
alyst from the heavy residuum after 
vaporization in the fractionator. Oper- 
ating conditions are comparable ap- 
proximately to mild thermal crack- 
ing. 

Operation of the process has been 
confined to four units, converted 
from old Tube-and-Tank thermal 
operations, at Sarnia. At the begin- 
ning of the war the operation was in- 
creased in severity in order to in- 
crease the amount of butenes and 
other olefins formed, for use in mak- 
ing alkylate—butenes and synthetic 
rubber—butadiene. It is understood 
that pilot-plant facilities have been 
and are being installed to permit ex- 
tensive research on this process as 
applying especially to production of 
motor fuels. 

The equipment required for oper- 
ating the process includes catalyst 
storage bins; elevating machinery 
such as bucket chain to hoist catalyst 
to an overhead bin: slurry metering 
and mixing equipment with a pump 
for handling the catalyst-charge stock 


SOid 


slurry so mixed; pumps for charging 
stocks to the heater coils; furnace 
and coils for heating charge; frac- 
tionator tower condenser and storage 
equipment; filter presses for removal 
of catalyst from heavy residuum and 
conveyors and regenerating equip- 
ment for spent catalyst, along with 
conventional auxiliary equipment of 
different sorts. ; 

The process brings charge and cat- 
alyst together by mixing them and 
pumping the mix through the heat- 
ing coils. This method was chosen to 
make liquid-to-catalyst contact, rath- 
er than by holding the catalyst in 
fixed beds and introducing heated 
liquid or vapor into the reaction 
chambers. A portion of the charge 
stream is bled off and carried to a 
mixing unit, where measured amounts 
of catalyst are added continuously to 
form a pumpable slurry. This slurry 


is blended with the main charge 
stream and pumped through the heat- 
er coils to temperatures up to 1,050° 
F., when operating to make large 
amounts of olefin byproducts, or at 
lower temperatures when running 
principally for motor fuels, and at 
pressures up to 500 psig. Operations 
on Mid-Continent and Illinois crudes 
show good results when using 4-6 
chrome-%2-molybdenum tubes in the 
still. 

The heated mass of liquid-vapor- 
catalyst is discharged into the flash 
section of a fractionator tower through 
a specially designed orifice, built to 
maintain the necessary back pressure 
on the heating coil. This orifice con- 
sists of a section of pipe in the trans- 
fer line which is of continuously de- 
creasing cross-section and finally 
reaches a diameter which will main- 
tain the desired back pressure at a 


TABLE re OF YIELDS AND PROPERTIES OF THERMALLY CRACKED 
SUSPENSOID CATALYTICALLY CRACKED MOTOR FUELS 


Gasoline, 400° F., e.p., 10-lb. R.v.p. ... 
utenes 


Excess butanes and b' 
Heating oils 
Fuel oil, 10° A.P.I. 


Octane No. clear, A.S.T.M. 


Olefins in gas, volume per cent: 


Dry gas, weight ver‘cent ............. 
Properties of gasoline, (10-lb. R.v.p., 400° F., e.p.): 
Octane No. clear, Research (38)... 
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given throughput rate. This orifice is made of an extreme- 
ly hard, tough alloy and by using such an alloy the 
erosion caused by the catalyst-charge slurry shows low 
values. Prior to developing this orifice back-pressure 
maintaining device no relief valves had been tried which 
would handle the problem for more than short periods. 
The amount of catalyst used has been about 2 lb. per 
barrel of charge. To reduce viscosity and to aid the proc- 
ess the charge is diluted with up to about 25 per cent 
of heavy naphtha; it is also preheated to about 500°-550° 
F. The cracked mass is quenched with up to 40 per cent 
of gas oil at the outlet of the coil and before entering 
the flash chamber of the tower. 

Vapors are fractionated in the tower, with cracked 
gasoline going overhead. One or more side streams may 
be drawn as chosen, including recycle oils, heating oils, 
etc. The residuum-catalyst slurry collects in the tower 
bottom, is stripped and the heavy mass is pumped to a 
surge tower, from the bottom of which a slurry pump 
takes suction. This pump delivers the spent catalyst 
slurry directly to Oliver rotating filters through which 


it passes at 450°-500° F., leaving the carbonized catalyst. 


on the drum surface. The tar oil is generally of 10°-12° 

A.P.I. gravity, and is used as a fuel-oil component, to 

make asphalt, or for any other desired purpose. 
Limitation of war restrictions on equipment has pre- 


Suspensoid Catalytic 
Cracking Process, Fig. 1 
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vented the operation of catalyst-recovery equipment with 
the cracking operation. All used catalyst has been dis- 
carded; much of the catalyst has been used previously 
for light filtering in making lubricating oils. Regenera- 
tion of the catalyst is comparable in requirements and 
any method now used for any granular, solid cracking 
catalyst is believed to be entirely satisfactory for use with 
this process. 

The yields and properties of gasoline, etc., shown in 
the accompanying tables are obtained from wartime oper- 
ations and do not give a true picture, it is claimed, of 
the possibilities for motor-fuel operations. Nearly 60 per 
cent yields have been obtained for gasoline which can 
be “leaded” up to 93 Research octane number. It is noted 
that this gasoline includes also the heavy-naphtha diluent. 
It is not known to what degree this naphtha is reformed 
during the operation, but it. is believed to be improved 
te no higher than about 70-72 octane number clear. There- 
fore the actual octane number of the cracked gasoline 
alone without the dilution of the heavy naphtha has not 
been determined exactly; technologists are certain that 
the rating of the cracked gasoline alone, without diluent, 
is somewhat higher than shown in these tabulations. 


Imperial Oil., Ltd., Sarnia, Ontario, is developer of 
this process. 






















































7 Thermofor catalytic cracking process receives its 
name from the Thermofor kiln burner which serves 
to regenerate the catalyst. Development both of the 
vapor-charge and the liquid-charge methods was carried 
out chiefly in the laboratories of the research and devel- 
opment department, Socony-Vacuum Oil Co., Inc. 

The accompanying flow chart shows the main prin- 
ciples of the process. A large cylinder is provided as 
the reaction chamber. The catalyst which may be either 
granular or bead type enters the chamber at the top and 
is distributed evenly over the cylinder’s cross-section, 
to form a solid, moving bed of catalyst. In this bed the 
interstices between catalyst particles are determined by 
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TABLE 2—VARIATIONS IN YIELDS AND PROPERTIES FROM 
DIFFERENT CRUDES BY T.C.C. PROCESS 


Charge stock: 


CR I oe seve isccva.ce _ - a — East Texas 
Guawiiy, CMe iiss cess ctwns 32.7 
Aniline Me, SF. ....... 2.6 2i00s5- m4 m4 166 
A.S.T.M., 10%. OF. .........005. 530 438 532 
, 3 ASS eee 636 484 580 


a ane 730 572 660 
Operating conditions: ; 





Average temperature, °F. ...... 825 890 824 
Pressure, psig. ......... .....:. 10.0 10.0 10.0 
Space velocity, V/V ........... 18 14 0.8 
Cat.-to-oil ratio, V/V .......... 18 2.2 17 
Bbl. recycle 
Recycle ratio 0 0 0 
Bbl. fresh feed 
GOD Sign lak bE Ks 5 vc okt Soe Bead Bead Bead 


Yields—vol. % fresh feed: 





CINE incctvev sods s<diccds 45.4 46.4 45.1 
Light distillate fuel oil ....... 28.2 38.8 43.2 
IO I as oes 5 sos ct ny 7.0 t 0 
B-B, coke, gas, loss ............ 19.4 14.8 11.7 
Properties: 
Gasoline: 
i Pre arroaet Pere 9,7 9.5 9.5 
_-  %. Ae ees eee 398 410 403 
CRA, fo oan sheen sd eR s,s 80.7 82.6 80.6 


Light fuel oil: 
Gravity. °A.PJI. .............. 
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overhead gasoline fraction, a light gas 
or furnace oil from the tower side 
and a heavy gas oil from the bottom. 
Octane rating of the gasoline frac- 
tion may be 76 to 82 A.S.T.M. as a 
typical range, or 85 to 93 C.F.R.-Re- 
search or C; methods. The light gas oil 
may show a cetane number of 40-45 
from. paraffin-base stocks, or lower 
from naphthenic stocks. 
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Spent catalyst is drawn continuously from the bottom 
of the reactor, a jet of steam or flue gas driving traces 
of hydrocarbon out of the mass. By a bucket conveyor 
system the catalyst is elevated to the top of the kiln, 
passes downward from level to level, and decarbonized 
catalyst is elevated to the feed hopper again. 

One of the advantages of catalytic cracking is that 
heavy residual fuel oil is not formed in any appreciable 
degree; instead furnace oils or recycle gas oils are formed 
as mentioned, which are suitable for recycle to the cata- 
lytic unit, for use as distillate fuel oils or diesel fuels. 

Catalytic units such as the Thermofor may be oper- 
ated to produce large percentages of olefins as well as 
of isoparaffins, and as such are excellent sources for ole- 
fins for making butadiene, from butylene, or for olefins 
and isoparaffins for alkylation-unit charge. Recently a 
new design for TCC units of smaller capacity has been 
developed and at least one unit of this design is under 
construction. 


Houdry Process Corp. licenses T.C.C. units. 
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7 hydroforming process is essentially the catalytic 

reforming of heavy, low-grade naphthas from topping 
or cracking operations in the presence of hydrogen gas. 
It was developed by the Kellogg Co., Standard Oil Co. 
(Indiana) and Standard Oil Development Co. Instead of 
hydrogenating olefins, etc., in the charge, the process 
actually robs the charge of some hydrogen, producing 
mainly aromatics. Charging naphtha of up to 50 octane 
number A.S.T.M., the process yields 80 per cent or more 
of hydroform polymer of 80-90 A.S.T.M. octane number, 
clear, with a blending octane rating of more than 100. 

The product is highly aromatic; one naphtha, showing 
a yield of 80 per cent of 80 A.S.T.M. octane number gaso- 
line, contains 40 to 50 per cent of aromatics. This aro- 
matic fraction contains 15 to 20 per cent of toluene, or 
7.5 1o 10 per cent of the total yield. The remainder of 
the aromatics present are xylenes, that is, dimethyl ben- 
zenes, ethyl, propyl and i-propyl benzene (cumene) and 
higher aromatics. 

The process operates essentially as follows: 

Naphtha is charged toa heater where it is raised to 
a temperature of 950° F. or higher while in another coil 
a recycle gas rich in hydrogen is heated to 1,000°-1,050° F. 


MEN 


These two streams are mixed and sent to the reactor at 
about 250 psig. to come into contact with the catalyst, 
which may be a natural metal oxide. The reaction is car- 
ried out at about 950° F., being reheated in a second fur- 
nace while passing from the first to the second reactor. 

In units where two series reactors are employed for 
completing the reaction, at least four reactors are pro- 
vided. To regenerate the catalyst by burning away car- 
bon deposit, fresh air is introduced by a compressor and 
mixed with recycle flue gas until the oxygen content of 
the mixture is satisfactory, say, four or five volumes of 
flue gas per volume of fresh air. This mixture is heated 
in a special heater to about 600°-700° F. and introduced 
into the reactor, the catalyst in which is to be regenerated; 
pressure is maintained at about 250 psig. and the com- 
bustion gases exit at around 1,100° F. A portion of this 
hot gas passes through the furnace of a waste heat boiler 
and is recycled, all or part. 

At the completion of a regeneration cycle the major 
part of the catalyst has a temperature of 600°-700° F. The 
amount of air-flue gas mixture and its oxygen content 
are so regulated that the catalyst during regeneration 
does not reach a temperature higher than 1,050°-1,100° F.; 
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Source of feed: r~Mixtures —] - Virgin naphthas————_—_______ 
Kind of catalyst: Gel Gel Gel Gel Gel Gel -—Low soda—— 
Age of catalyst in stream days 148 155 162 169 187 +194 201 208 79 85 89 90 Ae ee 117. s:126 150 
Naphtha coil outlet, °F. $50 946 940 940 940 935 930 930 950 913 924 924 989 940 970 970 970 985 1,008 
Recycle gas coil outlet, °F... 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,030 1,040 1,040 
Reheat transfer line, °F... . $44 941 941 940 944 939 934 995 975 940 940 940 1,000 943 959 957 .......... iss 
Catalyst bed temp.: 
Primary reactor, °F. . 914 905 896 899 893 900 906 911 $13 880 $78 #880 938 #205 922 922 #910 #4916 940 
Secondary reactor, °F. $12 906 905 906 914 910 905 904 936 896 895 894 963 911 925 924 899 916 938 
Drop through catalyst bed: 
Primary reactor, °F. .. 86 96 §=©100 99 105 94 87 81 ; acd 131 1390 s:132 = 109 89 
Secondary reactor, °F. 34 34 36 4 36 36 38 34 ao: 68 63 5S 50 49 41 
Reaction pressure, psig. 216 4«=62220 «6222s 222—ia280s—sis222si22KACi22GCi28:—i22Besi228SS 2228S 22S 288288 28K C2887 215 
Space velocity, Vo/Hr/Vc . . 0.42 042 043 042 0.44 044 046 045 O66 0.66 06.83 0.82 0.65 053 0.50 049 644 0.44 0.48 
Reaction period, hours 4\2 412 42 4\2 4. 42 42 42 6 6 6 6 6 6% te ™% 6% 6% 7 
Recycle gas, SCF/bbi. charge. 3,240 3,500 3,600 3,600 3,500 3,450 3,350 3,400 2,980 2,520 1,805 1,830 2,950 2,500 2,640 2,650 2,940 2,890 2,780 
Volume % hydrogen in recycle 72 78 73 78 73 78 79 7e 465.0 73.7 76.0 73.8 53.6 78 76 76 74 w ° 
Naphtha charge: ‘ 
Gravity, (APJ. .. ... .... 49.7 49.3 49.9 505 51.0 S08 S14 SI2 526 530 S534 543 54.1 53.7 515 52.5 52.0 51.9 51.2 
A.S.T.M. distillation, °F.: 
_ RS GR ee eee 156 183 1800S s174~—Sts«*187 166 0«=6 188s ASS 218 +225 220 #212 «3218 #206 212 4 £4+208 #4+230 #8 «6238 224 
IRE Gee Sanne 241 253 250 236 «©6229 «©6231 06216 0=s 214 260 #4258 «62560625006. 253) 2440 iCia263 S250 264264 2K 
seis tbcias cidtaietoa ks vei : $20 330 320 311 «49310 307 «49294 292 310 «6310 0=— 304 '—i2968=— ss 296 )=S ss 302—s—i328s—i32S— 0G—(ié3077 302 
RES eee Rie Sc kee 5 402 410 396 384 385 384 372 375 370 «3703640356 CiSS = 8ES )= 3782S 377i 384887 394 
End point ....... ren 4S 469 #455 442 #4434 +430 4421 427 420 412 406 406 «4402 406 «46408046412 «4447 8460 462 
Octane number, C.F.R.-M .. 39.3 37.4 37.6 39.7 41.5 424 45.7 45.3 335 34.0 340 2349 343 354 344 344 96.4 36.1 35.6 
Aniline point, °F. ..... ie 123 #126 «©6128 0 «©1240 124i) siaessiaBi;#z 1s ny oot’ fete 1180S «171 140 «134~—Ss«132 14 
Bromine number ...... 3.2 2.7 2.2 2.2 2.0 1.8 2.2 a -. bi ses Ses paw ; 0.8 1.0 0.4 1.1 6.9 
Lamp sulfur, weight % .. 0.309 0.251 0.202 0.220 0.195 0.276 0.310 0.338 os cess seen eeee «e+. 0,021 0.023 0.032 0.027 0.020 0.029 


*Approximately two-thirds West Texas and one-third Mid-Continent virgin naphtha, 
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1 2 3 
Mixtures W. Tex. and Mid-Cont. virgin naphthas—, - Mid-Continent Virgin 
Gel Gel Gel Gel Gel Gel Gel Gel Gel Gel Gel Gel Gel Gel Gel -——Low soda—, 
Yields, Vol. % of feed (output): 
C,-free gasoline ............ 71.1 972.5 %735 %736 718 %274.2 %758 %75.1 765 85.6 866 86.1 71.4 769 749 76.3 °82.8 °79.5 °75.8 
er. eae 12.0 105 99 106 120 120 123 #119 +60 37 34 36 61 56 SO S54 35 5.4 62 
| ee ore aa $8 34 34 32 358 38 221 #23 28 22 17 «#179 °«»«11902« 200 «(6383062806987 (6°88 (88g 
Yields, Wt. % of feed (output): 
C,-free gasoline ............ 73.3 746 %%.8 76.0 742 6.5 789 77.5 99.3 87.4 886 88.4 744 79.2 76.4 ‘78.1 836 81.0 17.1 
aS ee ee 8.8 77 Ge 8.8 8s 869.1 8.8 44 28 26 #26 #46 #43 «3.7 «64.1 26 86440 46 
ee Ree ae 39 43 #43 #99 #45 #38 26 #3921 £433 28 #22 422 422 26 #41 £92 46 48 46 
Cr OMB ioe cis ceckas. 12.1 116 110 10.7 10.8 $3 «67.8 91 115 60 $8 61 168 129 146 13.4 84 8698.3 12.7 
ilies... .. isk. ae ee ee ee ee) oe es a or ee oe el ee! oe eh a 1.0 
a ery Nn anee 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


Over-all wt. balance (% feed) 99.2 99.0 96.9 99.2 96.5 97.5 95.6 98.2 101.6 100.2 96.9 98.8 103.1 99.6 101.6 101.2 100.0 101.0 98.1 
Net, C,-free gas, SCF/bbl. chg. 732 851 790 748 705 621 549 S40 1056 751 712 709 1,241 1,095 911 89 .... ......... 


Net, hydrogen, SCF/bbl. chg. 274 ~««... «= 3880374) 312s—sia2Ss2s3 sg )= 670s SSG CCS28 Ss 503 
Gasoline as produced: 
Gravity; °A.P.I. ....... .. 50.4 498 504 S505 514 S12 515 S16 406 S14 S17 516 484 51.7 50.0 50.1 52.2 51.2 50.9 
A.S.T.M. distillation, °F.: S 
ERI Oy oat nee 100 (107 «#102 «6104 «=6©104 «68102 «112, ss «168: 106's—saSs« 120118 'ss106—isa—'—i«a:—Cssa2M's—sia22D—s206—(it‘«i 
TAR es BOE DEAS 149 «159 «©6153 «(156 1148S 152s 186 sts2 0S 176'—ia86—i9BeC8B SC 170's—s17H—SsiGS 17S 202—s«182 164 
WR 5 eee 258 267 268 «4+$258 253 257 249 246 +278 «+285 278 «4278 «4268 «489265 269 265 283 270 250 
ES Ieee ee sie 352 359 «949 9380S 340 341335093580 4856 «C952 358 838 4K KE 84S 367 
ee ee ren 407 411 «464406 «=©6399 0 393398 «= 396) 397 406 403402 42G— 9G 8G 93982990416 404 
Octane No., C.F.R.-M clear.. 79.7 80.2 79.8 80.3 80.6 86.2 796 794 74.5 688 66.0 67.8 785 74.1 766 762 682 71.4 74.8 
OB. eh ae ce sso tegen SAS bebe) bea) se camn ieee hte Sn a ne, Me ies ols ks, a | ae 
WON, ME Kascsinat. (Mer ciynt thcken® ere oi as eee a .... 86.7 83.2 82.0 83.0 88.0 85.8 86.1 86.1 83.3 841 84.5 
Reid vapor pressure ..... 94 68 88- 89 101 101 102 103 46 S4 $35 35 S52 45 51 49 69 G8 5.8 
Aniline point, °F. ........... 49 $1 54 $7 $2 ae $3 _ Ae eo le Bi 5 a ee 95 64 87 87 83 76 
Bromine number ... ....... 34 63.3 3.1 3.2 3.2 3.0 2.7 | a a+ pad fase: “885% 3.1 4.0 4.0 2.1 2.0 1.2 
Lamp sulfur, weight % .... 0.021 0.016 0.014 0.015 0.022 0.028 0.017 0.015 .. sis eee wwe wees OSC O808 2... 0008 C288 0.505 
C.-free gas analysis (Vol. %): 
We 2s. vk ces. oe See oe ee é 374 ... 453 S500 442 465 46.1 968 635 741 742 710 53.1 
eae wth ses MME SIS OS OS he - a a A SS 8S. BD 81S 
= Sees ae eon 17.6 .... 131 184 163 151 149 196 10 68 468 69 142 
C.H, Peers, eae ee a: i EY 89 S56 60 60 11.1 
ee ee 100.0 .. 100.0 200.0 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0 1000 ... ....) .... 0 2c. eens oiome 
Polymer gravity, °A.P.I. 9.7 102 110 22 128 215 11.3 116 126 143 155 153 89 125 18 26 17.3 139 109 


*Corrected value used in product distribution charts, See explanation in discussion. 


Reid vapor pressure 
Octane No., C.F.R.-M clear. 
+1 cc. TEL 


100% C,-free recovery gasoline: 
Yield (Vol. % feed, output) 
Reid vapor pressure 
Octane No., C.F.R.-M clear... 
+1 cc. TEL 
+3 cc. TEL 

10 lb. R.v.p. gasoline: 

Yield (Vol. % feed, output) 
Octane No., C.F.R.-M clear.. 
TEL 


above 10-lb. R.v.p. gasoline 
(Vol. % feed, output) 


79.8 80.5 


+17 +03 


73.5 
*2.0 
78.0 
83.8 
86.8 


83.4 

9.6 
80.0 
86.0 
89.0 


84.0 
80.1 
86.1 
89.1 


—0.6 


73.6 
*2.0 
78.5 


04.2 
9.9 
80.6 


84.4 


71.8 
*2.0 
78.4 


83.8 
10.9 
80.8 


74.2 
°2.0 
78.0 


86.2 
10.8 
80.4 


84.8 


88.1 
10.7 
79.8 


86.9 


80.7 80.5 80.1 79.6 


—0.2 +15 +14 41.2 


°2.0 
77.1 
83.6 
87.7 


87.0 
10.5 
79.5 
86.2 
90.3 


90.1 


+08 


85.6 


82.5 

6.3 
75.0 
82.6 
87.3 


88.1 
76.3 
84.1 
88.8 


—5.8 


*Assumed. {Corrected value used in product distribution charts. See explanation. 


otherwise the catalyst activity is reduced. Operating, 
yield and property details are shown in Tables 1, 2, 
and 3. 


Distillate from a hydroforming unit is an excellent 
source of aromatics, especially toluene, the xylenes, etc. 
During World War 2, immense quantities of toluene of 
nitration grade were segregated in several American re- 
fineries, from hydroformer distillate. By no means all 
of the hydroformer distillate lies in the motor boiling 


range. Above the motor-fuel range, or about 400°-425° F., 
is a small (2-4 per cent) fraction called “hydroformer 
polymer” which is formed partially at least by polymer- 
ization. This fraction is reported to show A.P.I. gravity of 
11.0° to 15.0°, ranging from 230 to 265 specific refractiv- 
ity. These properties indicate the highly polycyclic nature 
of the molecules making up the material. 


M. W. Kellogg Co. and Universal Oil Products Co. © 


license this process. 
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| greta tsiessae of isoparaffins and olefins with anhy- 

drous hydrofluoric acid as catalyst is the newest of 
the alkylation processes which have progressed well into 
the commercial stage. The reaction is essentially iden- 
tical with that taking place when sulfuric acid is the 
catalyst; olefins combine with isoparaffins to form heavi- 
er hydrocarbons, the molecular weight of which is the 
sum of the molecular weights of the reactants. This proc- 
ess differs from that using sulfuric acid in that the acid 
catalyst may be recovered and can be reused indefinitely 
as the catalyst for this reaction. 

HF alkylation was discovered before the outbreak 
of World War 2 but had not progressed to the commer- 
cial stage. A large number of units were built during 
the war and design was not improved as rapidly as 
would have occurred in peacetime due: to the necessity 
for increasing alkylate capacity and production at any 
cost for war purposes. More recently numerous improve- 
ments have been made in the design which are men- 
tioned later herein. 

The process consists essentially of mixing anhydrous 
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HF with isobutane which has been dried with bauxite 
or other desiccant, and pumping this mix along with an 
olefin into the reaction chamber. Reaction temperatures 
range from about 75° F. to about 115° F., although these 
values are not entirely limiting. The hydrocarbon-cata- 
lyst ratio is maintained at approximately 1:1. Isoparaffin 
to olefin ratio may vary widely, 7:1 to 12.5:1 for exam- 
ples. This condition is maintained, of course, to prevent 
or minimize polymerization of olefin, and thus to pro- 
mote the alkylation reaction. Pressures are nominal and 
used mainly to hold reactants in the liquid form, rang- 
ing up to 100-150 psig. Normally in temperate zone cli- 
mates it is not necessary to use artificial refrigeration to 
obtain satisfactory yields in this process. 

In almost if not all cases the reactants are mixed 
violently by the use of a powered-mixer such as the 
Stratford units installed in existing plants. After settling 
out to separate most of the catalyst from the product, 
the catalyst is withdrawn from the settler bottom and 
recycled to the mixer. The reaction liquid passes to the 
prefractionator or HF stripper tower where all but traces 
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of catalyst are removed and returned 
to the catalyst container. Bottoms 
from this tower are used to preheat 
incoming reaction mixture to the 
same tower, and then passes to treat- 
ers where solid bauxite removes’ the 
last HF which is normally combined 
with organic groups. The bauxite is 
used for this purpose until its reac- 
tivity falls below some predetermined 
level and is then mixed with lime, 
etc., and discarded. Temperatures 
used for this defluorination are nor- 
mally 180°-185° F. though this tem- 
perature is not critical. 

After fractionation to remove un- 
reacted butanes, or other light hydro- 
carbons the product is again baux- 
ite-treated to remove the last traces 
of fluorine. The raw, untreated al- 
kylate normally contains 0.01 to 0.025 
per cent of fluorine in a combined 
state when charged to the first baux- 
ite tower. The effluent from this 
tower has been reduced to 0.001 per 
cent fluorine, while the finished 
product from the debutanizer after 
having a second bauxite treatment 
contains only traces of fluorine. 

The recovered HF is purified con- 
tinuously by distillation. A portion of 
the fouled acid is bled off the return 
line to a column in which dissolved 
hydrocarbons and some HF are dis- 
tilled over and returned to the set- 
tling drum. Bottoms from this tower 
are reheated and flashed in a tower 
and with careful reboiling of the bot- 
toms product. Bottoms are discarded 
after reboiling. Purified HF is taken 
overhead in this tower and returned 
to catalyst acid storage for reuse in 
the system. Many of these units are 
tied in with isomerization units. 

A theory has been developed to 
explain this alkylation reaction, called 
the carbonium theory. It is assumed 
that the isoparaffin is ionized in some 
degree, forming an H+ ion and a 
negative carbonium ion which is the 
remainder of the isoparaffin mole- 
cule. This carbonium ion then is be- 
lieved to combine with the olefin 
forming a larger carbonium ion, also 
lacking one hydrogen. This new ion 
combines with the H+ ion to com- 
plete the alkylation reaction. 

Alkylation of an isoparaffin, such 
as isobutane, with olefins, such as 
propylene, butylenes or amzylenes, 
using hydrofluoric acid as a catalyst 
has now become a well established 
process for producing high octane- 
number aviation or motor fuels. The 
typical flow diagram for the process 
has been described previously. 

The oldest commercial HF alkyla- 
tion unit has been operating some- 
what more than 3 years. As would be 
expected with a process of such re- 
cent development, many improve- 
ments have been worked out since 


end of the war as a result of increas- 
ing operating experience. However, 
the urgency of maximum production 
during the war and the uncertainty 
of the economic picture during recon- 
version has delayed commercial in- 
stallation of all but the most urgent 
modifications. It is now possible to 
design new units or to simplify old 
ones, in such a manner to obtain both 
lower installation and operating costs. 


New Economic Design 


The major changes which would 
be considered by a designer in plan- 
ning a new unit or in revamping an 
old one include the following: 

1. Installation of the defluorinating 
step downstream from the deisobu- 
tanizer. This step eliminates defluo- 
rination of the recycle isobutane with 
resultant savings in hydrofluoric acid 
and other chemical consumption. 

2. Combination of the main azeo- 
tropic fractionation step with the de- 
isobutanizing step, one fractionator 
serving both functions. A small azeo 
tower could be used on a bleed stream 
to a depropanization step. This change 
would result in savings in capital in- 
vestment, utilities, and in mainte- 
nance. 

3. Simplification of the acid-rerun 














equipment by use of a single column, 
acid-soluble oil and water being re- 
moved at the bottom of this column 
together, and by the use of a higher 
column pressure to eliminate the 
necessity of overhead product pumps 
with attendant savings in mainte- 
nance. 

4. In production of alkylate for 
motor-fuel blending, the fractionation 
of aviation alkylate from heavy al- 
kylate could be eliminated in most 
cases with further savings in utili- 
ties, and in capital investment for a 
new plant. 


Typical Operating Data 


The data given in Table 1 are rep- 
resentative of a plant operation on 
alkylation of isobutane with butylenes 
and amylenes. Typical product in- 
spections are shown in Table 2. 


Cost of HF Alkylation 


Average figures for direct operat- 
ing costs are given in Table 3. An 
economic picture for any given case 
can be worked out once values are 
assigned for utility, feed stock, and 
labor costs. 

Phillips Petroleum Co., and Uni- 
versal Oil Products Co., license this 
process. 
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— first practicable commercial alkylation process 
was developed by two groups, independently in at 
least the earlier stages, in the late 1930’s—Anglo-Iranian 
Oil Co. of England, and the Standard Oil Co. (New Jer- 
sey)—M. W. Kellogg Co. and associated American com- 
panies. It has been used in a large number of units, the 
most recently built of which are the two at the war plant 
built by Cities Service Refining Co., at Lake Charles, La. 
With sulfuric acid of above 90 per cent concentration 
as catalyst, the process consists essentially of mixing iso- 
paraffins and the catalyst in chosen proportions, and in- 
troducing olefins such as butenes to this mixture at low 
temperatures, 50°-100° F. or lower. In the Lake Charles 
plant autorefrigeration by evaporation of part of the 
charge maintains a reaction temperature of about 35° F. 
The acid is generally of 98 per cent strength, and its 
strength during recycle is maintained by addition of 
more 98 per cent acid. 
The reaction between the isoparaffin and olefin is 
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one of addition, or “alkylation” as 
coined for this particular reaction. 
The olefin double bond breaks one 
bond, and attaches to the isoparaffin 
tertiary carbon by displacement on 
the one hydrogen thereon, which H 
attaches to the adjacent carbon of 
the olefin; the following equation in- 
dicates in general the reaction: 


CH; 

—CH 

| 

—CH 

Hi. CH, 
Isobutane Butene 
as 
= 
a 
Cc CH, 

H CH, 


Isooctane (2,2,3-trimethyl- 
pentane). 


Substitution of isobutylene for bu- 
tene-2 as the second reactant will 
yield 2,2,4-trimethylpentane, the 


standard “isooctane” rated at 100-oc- 
tane number on standard scales. 

Theory considers that the olefin is 
added to the acid, forming, for ex- 
ample i-butylsulfuric acid; because of 
the enhanced reactivity of the ter- 
tiary carbon of the isobutane it will 
combine with the olefin when the lat- 
ter is attached to the acid catalyst, 
seizing one bond of the olefin, the 
hydrogen attached to this tertiary 
carbon combining with the bond re- 
leased by the breaking of one of the 
double bonds of the olefin. By this 
reaction the intermediate olefin-acid 
compound is broken up, the acid is 
released and “regenerated” for fur- 
ther participation in the reaction as 
a carrier or catalyst. In practice the 
acid tends to carbonize small per- 
centages of the charge, reducing the 
acid strength and fouling it to some 
extent so that the catalyst is finally 
reduced to a percentage too low for 
optimum use. It is thereafter either 
regenerated by conventional methods 
or is used for other purposes such as 
treating motor fuel or lubricating-oil 
fractions in the refinery. 

In practical operations it is neces- 
sary to maintain a high ratio of iso- 
paraffin to olefin. In isobutane al- 
kylation this ratio is at least five mols 
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of isobutane to one of butenes. In isopentane alkylation, 
once-used acid from butane operations may be used as 
catalyst. 

In 1938 Dunstan et al (The Oil and Gas Journal, June 
23, 1938, p. 49), reported that the optimum reaction tem- 
perature when using 97 per cent acid is about 20° C. 
(68° F.). At higher temperatures the acid is fouled rapid- 
ly, oxidation and hydrocarbon decomposition occur, and 
the product shows slightly lowered octane rating. At 
14° F. (—10° C.), the octane rating is improved slightly 
but yield is lower with formation of high-boiling residue 
in considerable amounts. Increase in the isobutane-iso- 
butene ratio leads to much less high-boiling residue. 

The weight per cent yield ranges normally from 140 
to 175 per cent based on olefin charged; theoretically 
it is approximately 203.7 per cent of the olefin charged. 
Lead susceptibility is high, 1.5 ce. giving 10-12 octane 
numbers improvement, as from 85 to 95, 87 to 98, 84.6 to 
95.5 octane ratings. Acid consumption varies somewhat 
widely; 0.1 to 0.4 lb. per gallon of total alkylate has been 
estimated by some operators. A wartime unit reported 
0.75 lb. per gallon of alkylate, with expectation of re- 
ducing this below 0.5 lb. per gallon postwar, when more 
economical operating conditions can be used. At these 
rates and with concentrated 66° Be. acid quoted in tank 
car lots at $15 per ton or 0.75 cent per pound, the cost 
for catalyst alone may range from 0.075 cent to 0.5625 
cent per gallon of alkylate. 

Results of alkylation with different charge stocks and 
under different conditions vary considerably as may be 
noted in the accompanying tabulated data. With iso- 
butane used as the isoparaffin and reacting this stock 
with a light fraction containing 30 per cent olefins, pre- 
dominantly propylene, the alkylation reaction was car- 
ried out at 85° F. and an isobutane-olefin ratio of 8:1. 
The resulting total alkylate is 185 per cent of the olefin 
fed to the reactor, a high yield for any of these opera- 
tions. 

By comparison a light fraction from cracked gasoline 
operations, containing 50 per cent mixed olefins reacted 
at 50° F. the yield was only 115 per cent of the olefin 


TABLE 3—TYPICAL ALKYLATION CONDITIONS, YIELDS, 
PRODUCT PROPERTIES 
C,frac- Light C, frac- 
tion from cracked tion from 
cracking gasoline cracking 
Wt. % olefin in stock ..... ; 50 55 


Conditions: 

Isoparaffin used ® i-C, 
Mol. ratio, paraffin: olefin ........ 8 8 
Strength, % makeup acid . 
Volume ratio, acid : hydrocarbon .. 
Temperature, °F. 50 
Contact time, minutes ............. 20-40 
Strength, spent acid, wt. % 88-90 
Yield, wt. %, total alkylate, based 

on olefin feed 134 
Aviation fraction, wt. 

alkylate 90 
Acid makeup, Ib./gal. of total al- 


98-100 
1 


1.5 


Total alkylate, C,-free, properties: 
Gravity, °A.P.I. 
Bromine No. .. 
Sulfur, % ..... Sms 
Vapor pressure, ‘Reid we 
Octane No., A.S.T.M. 
A.S.T.M. distillation: 
Initial boiling point, °F. 
10% evaporated ....... 
50% evaporated ....... 
90% evaporated ...... 
End point = 
Per cent recovered ... 


Per cent distilled at 266° F. 


Properties of 300° e.p. fraction: 
Unsaturation d 
Sulfur, % 

50% evaporated at, °F. 
Vapor pressure, Reid .. 
Octane No., A.S.T.M. 


*Negligible. 


charged. In another case, reacting a charge containing 
55 per cent olefins which were chiefly pentenes, with 
isobutane at 50° F. the yield was 134 per cent of the 
olefin ¢harged. All yields are weight per cents. Corre- 
spondingly the alkylate from the propylene-containing 
charge showed more than 90 per cent of the total product 
in the aviation fraction boiling range, compared with 77 
per cent of the mixed-olefins alkylate in the aviation 
range. The pentenes alkylate showed 90 per cent in the 
aviation range, an apparently high value since this is 
combining mainly C; olefins with isobutanes which can 
be expected to yield chiefly isononanes. In fact, the total 
alkylate shows at 446° F. end point, compared to 387° F 
for the propylene-derived alkylate. In these cases the 
propylene alkylate showed 88 A.S.T.M. octane number, 
while the pentene-derived product shows 87 A.S.T.M. 


(Charge stocks may include isobutane mainly or isopentane ana 


olefins such as propylenes, butylenes and amylenes) 


(For 100 per cent design capacity operation) 


Isobutane-olefin ratio in total reactor feed (volume) . 
Recycle isobutane purity, volume per cent 
Acid-hydrocarbon ratio in reactor emulsién (volume) 
Emulsion-olefin ratio (volume) ... , 
Reactor temperature (max.), °F. 
Reactor pressure, psig. .... i 
Emulsion acid strength, weight per cent P 
Fresh acid makeup strength, weight per cent . e 
Per cent total alkylate by volume on olefin in feed* . 
Per cent 360° F. end seis aviation wes on total 
alkylate 


3/1 to 8/1 
‘ ‘80-85 
0.8/1 to 1/1 
60-130 
35-70 
150-175 
88-94 
98 
170 


95 


*Including isopentane formed in process and allowing for some 


propylene and pentylene consumed by the acid. 


Per cent of design cap.—, 


40 100 
A.S.T.M. clear octane rating ... . .» €.86 93.5 
A.S.T.M. aviation octane +4.6 cc. ‘TEL . 110 108.0 


©A.P.L.: 
R.v.p. 
Bromine number 
I.B.P., °F. 
5 per cent at °F. . 
50 per cent at °F. . 
95 per cent at °F. 
F.B.P., 


150 
91.0 
107 
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PRODUCT PROPERT 
SINGLE-PASS ANI 
OPERATIONS 


IES FROM HEXANE 
RECYCLE 


YIELDS ANI 
ISOMERIZATION 


yw -) Oh oam 





Yields— 


COP URAC TEIRO TR, 
Hexane Once-. Recycle, Ratio, 
Products— feed — i:l 2:1 
Dry gas (vol. %) ............. 3.6 5.3 
/1 Butanes (vol. %) “ee os 6.3 8.7 
; Isomerizate (vol. %) se 96.8 87.2 85.2 
1/1 Bottoms (vol. %) ... . ‘ aay 7.0 6.2 
0 Oct. Nos.; A.S.T.M. MM... 65.0 80.0 88.0 91.4 
AFD 1-C method, +4 cc. TEL 87.0 100 100+1.5 10043.5 


TABLE SINGLE-PASS 
BUTANE ISOMERIZATION 








Product— wt.% 
Se Oe a a aes? 0.7 
spk ae ae ighS 50.0 

MAN ee a ee 48.8 
Pentanes and heavier... 0.7 
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Hydrocarbons are isomerized with aluminum 


chloride for two purposes: to form 


isoparatfins for alkylation: to improve naphtha 


octane rating. Fairly pure fractions of normal paraffins are 
treated to make isoparaffins: naphtha mixtures are treated - 


for general improvement. 


To isomerization reaction has been recognized for a 

considerable time, but only in recent years has it 
been studied to the extent of determining the controlling 
factors in carrying out the reaction. Commercial units 
had been operated in a few instances prior to the start 
of World War 2, but the application of the process did 
not become general until need for isobutane for alkylate 
synthesis became critical. 

The general isomerization reaction is essentially sim- 
ple, being that of rearranging the carbon atoms in a 
molecule, a double bond, or other component part to yield 
a molecule of the same molecular weight and proportions 
of components but with a different, more complex struc- 
ture. For example, in one of the simplest reactions, nor- 
mal butane is rearranged to become isobutane, a more 
complex and more reactive molecule: 


ebb: oe 
eee 
ja: we: Oe : i aH i 8 
Normal butane HCH 
H 
Isobutane 


No carbon or hydrogen has been added to or lost 
from this molecule; whereas normal butane contains two 
primary carbons—attached to only one other carbon 
atom—and two secondary casbons—each attached to two 
other carbon atoms, isobutane has three primary carbons 
and one tertiary carbon, attached to three other carbons. 
It is to this tertiary carbon that the greatest reactivity 
of the isoparaffins is traceable. Butane can have three 
isomeric forms, normal butane and isobutane shown 
above, and the much less common one, cyclobutane, a 
relatively unstable compound in which the four carbons 
are joined in a ring structure: 


. ? 
eh ae Bel 
| | 


H H 


Strictly speaking, cyclobutane is not isomeric with the 
other two mentioned, having two less hydrogen atems 
and being isomeric in this sense with butene. Butene has 
a double bond to account for its two fewer hydrogen 
atoms, whereas the ring structure causes the hydrogen 
shortage in cyclobutane. 

Pentane may be found or synthesized in four molecular 
variations: 

Sook 
oie CS aN Oe Re Soy 
xa 32 Se Oa 


Normal pentane 








the atomic proportions of the molecule: 


Neopentane 
Isopentane 


Neopentane is the smallest hydrocarbon molecule which 
can have the quaternary carbon attached to four other 
carbon atoms; and cyclopentane, having two fewer hy- 
drogen atoms, is analogous to cyclobutane. Un- 
der isomerization conditions isopentane is formed usually 
in greatest percentage. 

The most widely used catalyst for inducing the isom- 
erization reaction is anhydrous aluminum chloride used 
in various forms. In one form it is supported on a carrier 
such as silica gel, or blocks or cylinders, or otherwise, 
so as to offer large areas for contact with. the liquids 


or vapors to be reacted. One of the most effective is that 
of a relatively low melting-point mixture of AICl, and 
SbCl, the latter antimony trichloride, which melts at 
153° F. with 7.5 per cent of aluminum chloride in the 
mixture. With 0.5 to 2.0 per cent of AICI], the melting 
point varies from 160° to 164° F. Another method of han- 
dling the catalyst is to impregnate a porous catalyst 
material with AlCl; and form the mixture into cylinders, 
blocks or other forms which bring the catalyst and re- 
actant into contact in the reaction vessel, the catalyst 
remaining stationary. Dry hydrogen chloride, HCl, is 
added to the reactant liquid or vapor as catalyst pro- 
moter. 

In a process such as the U.O.P. method for isomerizing 
normal butane a part of the charge stream is led to a 
saturator tower in which lump AICl; is located, the tem- 
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Catalytic Desulfurization 
Process, Fig. 1 
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ee URSA TION of petroleum 
and its products is effected by 
two general types of process. By 
chemical treatment sulfur compounds 
are reacted with reagents to change 
their composition and either remove 
them from the product or change 
their properties so that they are no 
longer so obnoxious to the refiner. In 
the so-called doctor-sweetening reac- 
tion mercaptans are converted to di- 
sulfides or polysulfides, the addition 
of molecular sulfur completing the 
reaction. By this method the actual 
amount of sulfur is not decreased, 
may even be increased; the proper- 
ties of the sulfur are changed so that 
the gasoline for example is “sweet,” 
that is, does not show. a black pre- 
cipitate with the reagent employed. 
Other methods are used chemically 
which may or may not remove sulfur. 

The catalytic method employs a 
catalyst, usually a metal oxide or sim- 
ilar material such as a filter clay, or 
bauxite which decomposes the sulfur 
compound, be it sulfide, polysulfide, 
thiophene or other organic sulfur 
compound, and removes the sulfur 
bodily from the product. The reasons 
for removing the sulfur entirely are 
two-fold: (1) to eliminate odors, and 
corrosive tendencies of many sulfur 
materials; (2) to increase the octane 
rating of the desulfurized product and 
to increase its susceptibility to TEL 
addition, that is, to increase the oc- 
tane-number improvement for each 
given unit of TEL added. 

Phillips Petroleum Co. has devel- 
oped its widely used catalytic desul- 
furization process for the removal of 
sulfur from gasoline and kindred 
stocks in the form of hydrogen sul- 
fide. 

In a conventional operation, raw 
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GASOLINE 
STOCK 





feed is picked up by a charge pump 
and passed to heat exchangers in heat 
exchange relationship with the cata- 
lyst tower effluent, thence to a tubu- 
lar heater in which complete vapor- 
ization and superheating to about 750° 
F. is obtained. The superheated va- 
pors then pass downward over the 
catalyst, contained in a catalyst tower, 
where the organic sulfur compounds 
are decomposed to the corresponding 
hydrocarbon and hydrogen sulfide. In 
this form, the sulfur is easily removed 
by caustic washing or other conven- 
tional means. Operating pressure for 
such a unit is of the order of 50-80 
psi., and the flow ranges of 150 to 250 
bbl. per ton of catalyst per day. 

The materials for construction of 
such catalytic desulfurization units re- 
quire no special corrosion-resistant 
qualities other than that necessary to 
combat the hydrogen sulfide evolved 
in the catalytic reactor. 

Catalytic desulfurization is applica- 
ble to the. treatment of light oils in- 
cluding liquefied petroleum gases, 
casing head or natural gasoline, cer- 
tain reforming stocks, specification 
naphthas such as Stoddard solvent 
and painters’ naphthas, straightrun 
and cracked gasolines. Except when 
treating cracked gasolines, catalyst 
life cycles are of the order of 3,000 
to 15,000 bbl. per ton of catalyst. 

For cracked gasolines, catalyst life 
cycles are in the range of 400 to 750 
bbl. per ton of catalyst between re- 
generations. Recent commercial de- 
velopments in the art of cracked- 
gasoline desulfurization are proving 
quite successful. This application of 
the Perco catalytic desulfurization 
process contemplates the regeneration 
of the catalyst in place by use of a 
diluent medium such as steam or flue- 
gas and air. In such installation alter- 
nate catalyst towers would preferably 
be provided to allow for simultaneous 
regeneration and process operations. 
There are many obvious advantages 


of this type operation in addition to 


the reduced TEL costs and improved 
octane numbers, in that sweetening 
costs and attendant difficulties are 
drastically reduced and blending 
qualities improved. 

There is no appreciable change in 
the composition of the desulfurized 
material other than the removal of 
organic sulfur, and the improvement 
of clear and leaded octane numbers 
as exemplified in the tables. 


Perco Division, Chemical Products 
Department, Phillips Petroleum Co., 
licenses the process. 


HE reaction of polymerizing light olefins to form 

heavier olefin molecules of lower vapor pressure, 
within the motor fuel boiling range, has been developed 
commercially over a period of 10 years or longer, and 
has become one of the standard refinery operations. 

The most common catalysts for promoting polymeri- 
zation are sulfuric acid, and forms of phosphoric acid. 
Phosphoric acid supported on an inert carrier such as 
magnesium sulfate is used. A pyrophosphoric acid salt, 
such as sodium pyrophosphate, is used also. 

Two methods of handling this process are in use. One 
is called selective polymerization, wherein conditions 
are held so that only the isobutylenes are polymerized, 
yielding isooctenes, which may be hydrogenated later 
to isooctane. Much of this two-step product was made 
during the recent war as an aviation-gasoline compo- 
nent. Under other conditions other olefins such as pro- 
pylene and pentenes are reactive, as well as normal 
butylenes and yield higher amounts of copolymers. 
Octane ratings of nonselective polymer may range up to 
78-80 A.S.T.M. Motor Method. Isooctene (2,2,4-trimethyl 
pentene) is reported by Doss as rota 86 A.S.T.M. 
ve ne _about—100—Rese ng blending 

ag, in small percentages, of up to 150. This isooctene 
al b slons with other isomeric from selective 
ation in large percentage, amd is hydrogenated 
lane or 2,2,4-trimethyl pentane, or “isooctane.” 
typical flowchart for a two-step polymerization 
ition is shown in accompanying Fig. 1. The vapors 
led to condense and remove water and pumped at 
. to the reactors at 335° F. to promote forma- 
isooctene or selective Polymer product. Effluent. ol 
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product is refluxed to the reactors at various points to 
reduce the temperature, raised by the heat of reaction, 
to hold it at about 335° F. This step results in 1 to 2 
per cent of polymer, called codimer. The unreacted ole- 
fins from this step, along with diluent gases and vapors, 
are recompressed to about 250 psig., heated to 450°-460° 
F. and contact the same catalyst in other reactor columns 
to produce additional, nonselective polymer. In case the 
separate yield of codimer is not wanted, the entire poly- 
merization takes place in one step at the higher tem- 
perature and lower pressure given above, which reacts 
practically all olefins present. In any case, it is necessary 
to reflux either the polymerized product or some other 
coolant—cooled to 100° F. or thereabouts—to the re- 
actors to control the temperature increase from the heat 
of reaction. Temperature may rise to about 480°-490° F. 
In codimer formation up to 96-97 per cent of the 
butenes present (C, olefins) may be polymerized in a 
single pass through a battery of two or more reactor 
towers, operated in series. The surplus C.s of a natural- 
gasoline fraction have been cracked to yield vapors con- 
taining about 24 per cent of olefins, and polymerized 
nonselectivel at 250-275 psig. and 380°-410° F. 


<a lymerization of refinery gases containing ole- 


stotal yield of.motor fuel may be increased by 
The blending octane value of the polymer 
Miages of ee ‘total motor fuel is much 
ac’ prod gasoline, and octane ratings 
ised from ~5.to 10 numbers, 
polymer: 
TSitinavaah Oil Products »aNieM. W. Kellogg Co., 
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View of bead-catalyst manufacturing plant located at the Paulsboro (N. J.) refinery of Socony-Vacuum Oil] Co. Chemical storage tanks 
at extreme left, buildings housing manufacturing equipment in center, and finished-catalyst storage silos at extreme right 


Comparison of Bead 
And Clay Catalysts 


For Peacetime Operation of Plants 
For Motor Gasoline, Other Products 


by L. P. Evans* 


URING the war the use of the 
bead catalyst’ was broadly ac- 
cepted by refiners using the T.C.C. 
process* for manufacturing aviation 
gasoline base stock for 100-octane 
number aviation-gasoline production. 
The chief advantage which beads of- 
fered over the natural catalyst orig- 
inally developed for this process was 
the possibility of greatly increasing 
octane quality and production of the 
essential base stock from a given plant 
without any changes or additions to 
*Socony-Vacuum Laboratories, (a division 


of Socony-Vacuum Oil Co., Inc.). Research 
and Development Laboratories, Paulsboro, 
N. J. 
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plant equipment. So important was 


this advantage in the critical stages, 


of the war that top priority was as- 
signed to the construction of bead 
catalyst manufacturing facilities, the 
full production of which was used to 
equip all subsequent T.C.C. installa- 
tions and as many of the older plants 
as possible. Thus, at the end of the 
war, about half of the total T.C.C. in- 
stallations in this country were oper- 
ating wholly or in part on bead cat- 
alyst. The success with which this 
catalyst fulfilled its wartime role is 
now a matter of history. 

Today, with catalytic cracking rec- 
ognized as being an equally important 





SUMMARY 


Four to eight per cent more 10-Ib. 
R.v.p. motor gasoline may be pro- 
duced under the same general operat- 
ing conditions by use of bead cata- 
lysts, compared with clay catalyst 
yields in operating a Thermofor 
(T.C.C.) cracking unit, this article 
shows. Clay catalyst tends to be 
poisoned by charge stocks high in 
sulfur and nitrogen compounds, some- 
times to a prohibitive rate of de- 
crease in gasoline yield and increase 
in gas and coke formation, whereas 
bead catalyst is not affected in its 
efficiency by such stocks. Generally. 
sweet stocks do not poison either cat- 
alyst appreciably. Recent advances in 
bead manufacture, raising the sodium 
content of the catalyst, improves the 
aging properties. Octane rating. 
A.S.T.M. clear, of bead-catalyzed mo- 
tor fuel is higher than that made with 
clay catalyst by values ranging from 
0.4 octane number on Mid-Continent 
gas oil to 2.6 from mixed-base gas oil. 
A high-sulfur stock from California 
shows no gain in octane rating, clear. 
but with 3 cc. of TEL an advantage 
of 0.9 octane number increase is ob- 
tained. 
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Fig. 1—Relative steam stability of fresh bead and clay catalyst under accelerated aging 
conditions. Treating conditions: 40 per cent steam, 60 per cent air at 1,400° F. and 1 
atmosphere 


asset in postwar refinery operations 
for motor-gasoline production,’ re- 
finers possessing T.C.C. plants as well 
as those planning new T.C.C. installa- 
tions are interested in knowing the 
relative merits of the two catalysts 
now available to them. This can be 
appreciated from the fact that the 
T.C.C. plant will generally produce 
from 20 to 50 per cent of the total 
motor gasoline output of a given re- 
finery and any flexibility and econ- 
omy which can be realized in the 
T.C.C. operation through proper choice 
and use of catalyst is bound to reflect 
in improved over-all refinery posi- 
tion. 

Although the choice between clay 
and bead catalyst is ultimately dic- 
tated by economics, it is possible to 
draw comparisons of some of the 
more important factors which enter 
into the complete evaluation of the 
two catalysts. This has been done in 
the following discussion, which repre- 
sents the results of an extensive anal- 
ysis of commercial T.C.C. data, sup- 
plemented by more accurate labora- 
tory investigations in T.C.C. pilot 
units which duplicate commercial 
‘operation. Economic comparisons on 
an arbitrary basis for a few typical 
stocks are included. 


Catalyst Cost 

By catalyst cost is meant the cost 
of catalyst required to maintain the 
T.C.C. plant in continuous operation. 
It resolves itself into two factors: 
daily catalyst makeup rate and price 
of catalyst. Clay catalyst, as pur- 
chased, is priced at $80 per ton (f.o.b. 
catalyst manufacturing plant) which, 
after allowance for 20 per cent mois- 
ture content, is equivalent to $100 
per ton on a dry basis. The purchase 
«price for beads, which are sold in 
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ery of General Petro- 


dehydrated form, is $240 per ton. This, 
incidentally, is the lowest price ever 
known to be quoted on a pure syn- 
thetic-cracking catalyst. 

Regarding the 
factor of catalyst 
makeup req uire- 
ments, commercial 
experience has 
proven that with 
good average oper- 
ation the makeup 
rate for beads can 
be maintained at 1 
to 1% tons per day 
on a nominal 10,- 
000 - bbl. - per - day 
unit. The corre- 
sponding rate for 
clay is of the order 
of 3 to 4 tons per . 
day. 

The difference in_ 
makeup require- 
ments noted is. due 
chiefly to the bet- 
ter physical char- 
acteristics inherent 
in the bead parti- 
cles, although other 
considerations, such 
as maintenance 
of reasonable activ- 
ity level also gov- 
ern the minimum 


First units to employ 
bead catalyst. View of 
one end of battery of 
four T.C.C. units at the 
Torrance (Calif.) refin- 


leum Corp., having 
total nominal charge 
capacity of 40,000 bbl. 
per calendar day 








makeup rates used commercially. Two 
of the most important physical prop- 
erties ‘affecting catalyst losses are 
attrition resistance and crushing 
strength, in both of which, accord- 
ing to standard laboratory tests, bead 
excels by a considerable margin. 


From the above considerations it 
becomes evident that while the price 
of beads is roughly three times that 
of clay on a unit weight basis, this is 
offset hy correspondingly lower make- 
up requirements, resulting in about 
equal daily makeup cost for the two 
catalysts. This is a significant point, 
and one which has an important bear- 
ing on the final economic evaluation 
of the two catalysts. 

The foregoing does not, of course, 
take into account the higher cost for 
initial catalyst charge when using 
beads. For a nominal 10,000-bbl.-per- 
day plant with 400 tons catalyst in- 
ventory, this incremental cost for 
beads will amount to about $65,000. 
However, it is normally not necessary 
to replace the catalyst fill in a T.C.C. 
plant except through the process of 
daily makeup already described. Con- 
sequently, this cost factor is essen- 
tially an investment rather than an 
operating item and, as will be shown 
later, becomes of minor importance 
in any long range economic compari- 
son of the two catalysts. 
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TABLE 1—COMPARISON OF PRODUCT YIELDS FROM BEADS AND CLAY CATALYSTS 
AT NORMAL AND HIGH COKE LEVEL 
(T.C.C. Pilot Plant Data) 


Equilibrium Activity 

Equilibrium activity represents the 
steady activity level which a catalyst 
attains in a given plant as a result'of 
a balance between the progressive 
aging tendency of the catalyst already 
in service and the fortifying effect of 
fresh catalyst additions. This aging 
tendency is characteristic of all crack- 
ing catalysts and depends to a great 
extent on the intrinsic stability of the 
catalyst toward temperature and 
steam, the two factors which cause 
normal aging in the catalytic process. 

Beads exhibit better stability with 
respect to high temperatures and with 
respect to steam at the higher tem- 
perature levels, where the action of 
steam becomes very pronounced. The 
thermal stability of beads is demon- 
strated by the fact that this catalyst 
can be heated safely in air to tem- 
peratures of 1,700° F., whereas clay 
catalyst begins to deteriorate marked- 
ly above 1,450° F. The relative steam 
stability of the two catalysts is illus- 
trated in Fig. 1. 

Since bead catalyst starts with a 


Stock— 
Gravity, °A.P.I. 
Aniline No., °F. : vs} 188 
Boiling point, °F. ... 522-970 


Mid-Continent gas oil 
28.3 


Normal coke 
level operations 


High coke 
level operations 


Catalyst— Bead Clay 
Average cracking temperature, °F. ............. 870 
memce. velocity, V/MRSV 3...68k. 5 ees. end. ; : ; 0.6 
Catalyst to oil ratio, V/V , f 18 
Coke laydown, Ib./hr./10,000 B/D feed 6,000 


Bead 


Yields: 
Cycle stock above motor gasoline, % vol. . 
C,-free 375 at 90% motor gasoline, % vol. 
NC, % vol. 
IC,, % vol. . 
C=, Bi val. ..one... .. 


C,-free liquid recovery, % vol. 


Dry gas (C,+ lighter), % wt. 

Coke, % wt. 

Conversion (100 minus cycle stock), % vol. 

10-lb. R.v.p. motor gasoline, % vol. ........... 

Excess C, above 10-lb. R.v.p., % vol. ......... 

Incremental 10-lb. motor (beads over clay), 
EE Fei Os ade soar cata has Keen Mea eme s 

Incremental excess C, (beads over clay), % vol. 

Incremental conversion (beads over clay), 


higher initial activity than clay cat- 
alyst and at the same time possesses 
better aging characteristics, it would 
be expected to maintain a higher 
equilibrium activity than clay under 
comparable conditions of operation. 
That this actually occurs in practice 
is already well substantiated by com- 
mercial T.C.C. experience. Thus the 
clay plants operating with nominal 
makeup rates of 3 to 4 tons per day 
show equilibrium activity levels in 
the range of 29 to 32; while the bead 
units, even with makeup requirements 
of the order of 1 to 1% tons per day, 
maintain equilibrium activity at 34 
to 37, or about four points higher than 
clay. Incidentally, the fact that activity 
levels and attrition rates of this or- 
der of magnitude can be maintained 
commercially on both types of cata- 
lyst is significant and is a reflection 
of the soundness of the design and 
operating principles embodied in the 
T.C.C. process. 

Fig. 2 shows how the equilibrium 
activity increases with increase in 
makeup rates above the normal level 


for each catalyst. These curves repre- 
sent the best correlation of available 
commercial data and have been ade- 
quately checked by the laboratory 
aging tests. They can be used as a 
guide in evaluating the incremental 
cost of maintaining a higher level in 
a given plant. 


Product Yields 


In this and all subsequent compari- 
sons drawn herein between clay and 
beads, consideration will be confined 
to “equilibrium” catalysts and, except 
where noted, to operations which fall 
within the scope of present commer- 
cial practice. One of the chief factors 
governing the performance of a given 
T.C.C. plant is that of coke burning 
capacity. Nominal 10,000-bbl.-per-day 
plants have coke burning capacities 
between 4,000 and 5,000 lb. per hour, 
depending on the exact size and de- 
sign of the kiln.- Consequently, in 
comparing catalyst performance, it is 




















"EQUILIBRIUM ACTIVITY | 








Fig. 2—Relation between equilibrium activity and catalyst makeup 
requirements in T.C.C. plants operating on clay and bead catalyst 


assumed that cracking conditions are 
adjusted as nearly as possible to ob- 
tain optimum production within these 
prescribed coke limits. 

Regarding yield comparisons, both 
laboratory and plant data on equilib- 
rium catalysts show that relative 
yields vary with the type of stock but 
that in. general, beads yield a more 
favorable product distribution than 
clay. Thus, with beads the motor- 
gasoline yield, based on charge, is 
from 1 to 4 per cent higher, excess 
butane also several per cent higher, 
the dry gas production about the same 
or less, and the resulting over-all. re- 
covery of liquid products higher. The 
incremental C, yield from beads is 
largely isobutane, while the butylene 
(and propylene) yields are only slight- 
ly lower than from clay. 

Data illustrating these yield differ- 
ences on a _ typical Mid-Continent 
stock are shown in the first two col- 
umns in Table 1. The figures indi- 
cate that the substitution of beads 
for clay in a 10,000-bbl.-per-day plant 
cracking this stock will produce 410 
bbl. per day more 10-lb. R.v.p. motor 
gasoline; 310 bbl. per day more ex- 
cess butane above vapor pressure re- 
quirements, and 260 bbl. per day more 
of total liquid products. The corre- 
sponding conversion is 4.6 per cent 
higher for bead operation. 


In comparing the above operations 
on the two catalysts, it will be noted 
that beads, by virtue of their higher 
activity, require less severe cracking 
conditions to effect the same conver- 
sion as clay. This is an incidental ad- 
vantage which can be reflected in re- 
duced plant maintenance and process 
fuel cost. 

It may be of further interest to note 
that the yield advantage of beads 
over clay catalyst could be increased 
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TABLE 2—-COMPARISON OF MOTOR GASOLINE QUALITY* FROM BEAD AND CLAY CRACKING OF VARIOUS STOCKS 
: West Texas 
visbreaker 
gas oil 
a OF 
32.4 
128 
1.19 
327 to 703 


Mid-Continent 
gas oil 


~~ = 
~ r ‘ 


28.3 
188 
0.41 

522 to 970 


Mixed base 
gas oil 

— 
26.5 
160 
0.97 

445 to 1,025 


Coastal 
gas oil 
SS 
24.3 
166 
0.21 
512 to 925 


Wilmington 
gas oil 


East Texas 


Charge stock— gas oil 
A... 








pa 
°A.P I. 
-Aniline No., 
Sulfur, wt. % 
Boiling range, °F. 


oF: 
475 to 935 ° 


Catalyst— Beads Beads Beads Beads Clay Beads 
Properties of 10-lb. motor: 
°A.P.I. gravity 
Acid heat, °F. 
Sulfur, % wt. ioe ys 
O, bomb induction, hrs.:min. 
A.S.T.M. distillation: 
10% 
30% 
50% 
90% 
Octane number: 
C.F.R.-M. clear 
+3 cc. TEL 
C.F.R.-R. clear 


+3 ec. TEL 


Clay Clay Clay Clay Clay 
56.1 

49 
0.10 


>20:00 


55.9 
107 
0.23 


59.2 57.0 


76 


62.0 
34 


58.7 
137 


59.9 
88 


53.6 

150 
0.80 
4:50 


56.2 
72 
0.09 
>20:00 


55.6 
124 
0.32 


16:40 >19:00 6:30 17:45 
129 
183 
246 


369 


112 
200 
264 
382 


114 
149 
209 
365 


120 
183 
248 
370 


119 
195 
260 
375 


80.4 
83.0 
92.8 
95.9 


128 
220 
294 
382 


124 
180 
254 
378 


117 
156 
218 
374 


126 


78.4 
86.0 
87.0 
95.3 


79.8 
87.9 
87.6 
95.4 


80.2 
85.4 
89.6 
96.7 


80.6 
87.4 
91.3 
97.5 


80.1 
84.3 
91.6 
96.2 


81.9 
80.9 
90.4 


83.5 
81.6 
95.3 


*Tests obtained on raw catalytic motor gasolines after addition of inhibitors. 


markedly if the maximum permissible 
coke were raised above present levels. 
For example, in the case of the Mid- 
Continent stock shown in Table 1, an 
increase in coke from a normal level 
of 4,500 lb. per hour to 6,500 lb. per 
hour, based on a 10,000-bbl.-per-day 
plant, would raise the differential 
yield of motor gasoline from beads 
from 410 to 790 bbl. per day. At the 
same time the butane differential 
would increase from 310 to 570 bbl. 
per day and the conversion differen- 
tial by about 5 per cent. Data for the 
higher coke level operations on this 
stock are included in Table 1. 

This steeper rate of increase in gaso- 
line production at the deeper cracking 
levels appears to be characteristic of 
beads and is of interest because it 
could be realized with expansion only 
of the kiln section of the T.C.C. plant. 
No change is required in the reactor 
to attain the higher yields, other than 
an increase in catalyst-bed depth. For 
example, both types of operation 
shown above for the Mid-Continent 
stock could be conducted in the pres- 
ent standard type of T.C.C. reactor, 
merely by increasing bed depth from 
6% ft. to 18 ft. 


The cost of the additional kiln ca- 
pacity would, of course, have to be 
balanced against any improvement in 
over-all refinery position resulting 
from this change. It is beyond. the 
scope of this paper to evaluate the 
economics of such a move, the point 
being mentioned merely because it 
brings out an added potential ad- 
vantage of bead catalyst which is not 
generally recognized and which could 
not be realized in existing plants sim- 
ply by changing catalysts. It may, 
however, be added that higher coke 
burning capacity is being provided 
in T.C.C. plants now being designed 
to handle heavy, liquid feed stocks.‘ 
Since these plants will also be able 
to process the present types of dis- 
tillate stocks, they will be in posi- 
tion to realize the exceptional gaso- 
line increments indicated above if 
equipped with beads. 
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Gasoline Quality 


Beads show the same tendency to- 
ward improved gasoline quality in 
T.C.C. operations for motor gasoline 
that characterized their widespread 
use in wartime aviation operations. 
This is to be expected since more than 
half of the total product representing 
motor gasoline boils in the aviation 
range. As a rule, motor gasolines from 
bead cracking possess better octane 
characteristics, lower sulfur content, 
lower unsaturation, better gum and 
oxidation stability, and superior vola- 
tility. A comparison of typical motor 
gasolines from the two types of cat- 
alyst is shown in Table 2. 


The higher octane rating exhibited 
by bead gasolines, which on some 
stocks is as high as two to three 
points above clay, combined with the 
higher yield of the bead gasoline, rep- 
resents an important advantage in 
terms of over-all octane potential in 
a refinery. With octane levels already 
at unprecedented heights and threat- 
ening to rise still higher, beads be- 
come more and more attractive. 

The better sulfur reduction and oxi- 
dation stability of bead gasolines can, 
of course, be translated into reduced 
finishing costs. The higher volatility, 
which is essential in imparting quick 
engine starting, warmup and accelera- 


- tion characteristics to the gasoline, is 


an even more important advantage, 
particularly during winter months, 
when undercutting is frequently nec- 
essary to meet volatility requirements. 

For refiners interested in continu- 
ing the manufacture of high-octane 


aviation gasolines the use of bead cat- ° 


alyst offers added flexibility by per- 
mitting the production of one or two 
pass catalytic base stocks higher in 
quality than can be obtained from 
clay catalyst. Single-pass operations 
on beads with suitable stocks can 
produce full boiling range aviation 
gasolines with F-3 octane ratings of 
about 95 and F-4 index values of 110 
to 120, with 4.6 cc. TEL. These results 
are respectively 2 to 5 F-3 octane 


numbers and 10 to 20 F-4 index num- 
bers higher than from clay. A similar 
gain will result from two-pass opera- 
tions from premium quality aviation 
base _stocks, as wartime experience 
has shown. 


Economic Comparisons 


The relative advantage of substitut- 
ing beads for clay in a given T.C.C. 
plant becomes more tangible when 
viewed in terms of economics. While 
the incremental profit resulting from 
such a change must be evaluated for 
each individual refinery case, the re- 
sults presented below will serve to 
indicate the order of magnitude of the 
profit differentials involved. Com- 
parisons are presented on several 
T.C.C. commercial and pilot-plant 
operations, including various types of 
stocks. 

For the purposes of this presenta- 
tion, comparative process earnings for 
the two catalysts have been developed 
on the basis of a 10,000-bbl.-per-day 
T.C.C. plant, translating the produc- 
tion from that plant into total prod- 
uct revenue, and deducting lead and 
catalyst costs. Other operating costs, 


TABLE 3 — PRICES AND QUANTITIES 
USED IN ECONOMIC COMPARISONS 


Mid- West 
Continent Coast 
basis basis 

5.68 
3.75 
2.37 
2.70 


Price structure: 
10-Ib. motor, cents/gal. .. 
No. 2 fuel oil, cents/gal.. . 
No. 6 fuel oil, cents/gal.. . 
Excess butanes, cents/gal. 
Dry gas, cents/MMB.t.u.. 
TEL, cents/oc. ........... 
Bead catalyst, $/ton: 
F.o.b. plant : 
Shipping cost 
Clay catalyst, $/ton: 
F.o.b. plant ....... ; 
Shipping cost .... 
Blending base stock: 
Bbl. per day 
Ratio: Thermal to 
straightrun 
Clear octane number .... 
Octane slope 


TEL to 78 C.F.R.-M., 











HORTONSPHERES 


The photo above shows three Horton- 
spheres at a West Coast refinery. The two 
spheres in the foreground are (left to right) 
a 12,000-bbl. unit 51 ft. in diam. and a 
5,000-bbl. unit 38 ft. in diam. The Hor- 
tonsphere in the left background has a ca- 
pacity of 2,500 bbls. Hortonspheres are used 
extensively for petroleum products requir- 
ing pressures of 25 to 100 Ibs. per sq. in. 
to prevent evaporation loss. 


HORTONSPHEROIDS 


These large capacity pressure storage 
tanks are used to store hydrocarbons rang- 
ing in volatility from motor gasoline to 
natural gasoline. They are built in capac- 
ities up to 120,000 bbls. The Hortonsphe- 
roid shown at the right has a capacity of 
15,000 bbls. and is designed for an oper- 


ating pressure of 25 lbs. per sq. in. 





Advanced processes in 
refining require the ex- 
tensive use of pressure 
storage tanks and welded 
steel pressure vessels. 


The illustrations on 
these pages show several 
typical examples of this 
type of equipment which 
we design, fabricate and 
erect for the petroleum 
industry. 
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and fixed charges, have been neg- 
lected since these are assumed to be 
approximately the same when oper- 
ating with either catalyst. The price 
structure used in determining product 
revenues is shown in Table 3 and in- 
cludes values for both the Mid-Con- 
tinent and West Coast (California) 
areas. 

The lead requirements were based 
on blending the T.C.C. gasoline with 
an arbitrary volume of base stock 


_and ethylizing to 78 C.F.R.-M. octane 


on the total blend. The volume and 
quality of the base stocks used for 
the respective cases are also shown 
in Table 3. 

The results of the above calcula- 
tions are summarized in Tables 4, 5 
and 6. Table 4 shows clay-bead com- 
parisons based on pilot-plant opera- 
tions and Table 5 results based on 
several representative commercial 
operations. The commercial-produc- 
tion data have been selected from the 
most reliable test periods and have 
been applied without corrections, ex- 
cept for adjustments for vapor pres- 
sure and end point of the gasoline 
and for slight differences in amount 
of fresh feed charged to the unit. 

From the comparisons presented in 
these tables it will be observed that 
beads show consistently higher proc- 
ess earnings than clay, the incre- 
mental earnings being of the order 
of $500 to $2,000 per day on a 10,000- 


TABLE 4—ECONOMIC COMPARISON OF BEAD AND CLAY CATALYSTS BASED ON 
PILOT PLANT T.C.C. OPERATIONS 


Basis: 10,000 bbl. per day charge and 4,500 Ib. per hour coke limit 











Charge stock: Mid-Continent gas oil Wilmington gas oil 
Gravity, “APS... ...%. 28.3 20.8 
Aniline point, °F. ... .... 188 132 
Sulfur, % weight ........ 0.41 18 
Boiling range, (I.b.p., 50% 
MY ED nls we 2a co aieicts 522-715-970 533-704-950 
Operating conditions: 
Catalyst: Clay Beads Clay* Beads 
Space velocity, : 
bc 16 18 18 1.7 
Average reactor temp., 
RRs BERENS 2 Seo 886 855 885 880 
Octane numbers of 10-Ib. 
motor: 
C.F.R.-M. clear ......... 80.2 80.6 80.2 80.2 
. 3 cc. TEL . 85.4 87.4 82.8 83.8 
CPR-R. Clr *....:....:; 89.6 91.3 92.6 93.6 
e +3 cc. TEL .... 96.7 97.5 95.7 96.4 
Quantity/ Quantity/ Quantity/ Quantity/ 
Products and revenue: day $/day day $/day day $/day day $/day 
10-lb. motor gasoline, bbl. 3,930 9,375 4,330 10,330 2,500 4,988 3,140 6,264 
No. 2 fuel oil, bbl. ....... 3,260 5,135 2,790 4,394 4,615 5,077 4,130 4,543 
No. 6 fuel oil, bbl. ....... 2,170 2,153 1,860 1,846 2,485 2,112 2,230 1,896 
Excess butanes, bbl. ..... 680 1,100 1,248 170 214 370 466 
Dry gas, MMB.t.u. ...... 3,620 181 3,905 195 2,437 219 2,990 269 
Total 17,524 18,013 12,610 13,438 
Catalyst makeup, tons . 3.5 319 13 326 3.5 291 1.3 352 
TEL credit to 78 C.F.R.-M., 
DMR ASeAe Wa. ad bch pene pee 600 888 1,170 810,113 1,459 76,020 136 104,933 188 
Net revenue ............. 18,375 19,146 12,455 13,274 
Differential revenue ..... __.......... 771 1,819 


*This case is hypothetical since cracking results shown could not be maintained 
on this abnormal stock without prohibitive catalyst makeup. 


TABLE 5—ECONOMIC COMPARISON OF BEAD AND CLAY CATALYSTS, BASED ON ACTUAL COMMERCIAL T.C.C. OPERATIONS 

















Paraffinic Naphthenic California 
gas oils Mixed Base gas oils gas oils gas oils 
Charge stock: r —--"- aa ~A—— —r “~ a. —* ‘ 
Geovity,. “ART... 5200665. 32.2 318 33.5 31.9 31.3 34.0 31.2 33.2 28.5 28.7 31.9 31.5 
pe eee - 190 190 170 167 172 162 169 168 148 142 136 1 
Boiling range. °F. (I.b.p., 50% e. 'p. 270-628- 502-642- 350-635- 284-616- — 410-615- 300-612- 470-583- 390-594- = 538- 377-510- ms 533- 
760+ 760+- 900 868 760+  j$$.1760+ 720 740 660 
Plant woiag . Is setKb es A B 4 D B E F B G E H H&I 
Operating conditions: 
RE aE aiid Ce aaa Aeatioen ka Clay Beads Clay Clay. Beads Beads Clay Beads Clay Beads Clay Beads 
Total space velocity, Vol./Hr./Vol. 2.1 0.9 0.7 10 08 0.7 18 0.7 18 0.7 1.7 17 
Recycle space velocity, Vol./Hr./Vol. 0.0 0.0 0.0 0.0 0.0 0.0 08 0.3 0.0 0.0 0.4 0.5 
Average reactor temperature, °F. 935 825 930 950 840 820 910 845 972 830 853 888 
Actual total feed, bbl. per day . 12,100 11,096 9,100 10,300 9.750 10.500 11,094 9,291 10,800 9,405 9,891 10,775 
Actual fresh feed, bbl. per day 12,100 11,096 9,100 10,300 9,750 10,500 6,309 5,742 10,800 9,405 7,733 7,678 
Lb./hr. carbon burned .. 3,067 3,140 3,400 3,770 3,830 2,500 3,800 3,450 3,735 2,425 2,776 2,820 
Actual gasoline produced: 
Per cent volume fresh feed . 28.8 39.5 39.7 42.1 50.2 39.8 54.0 62.5 35.2 418 47.1 49.5 
Lf Se | CR a ae jo es 28 6.9 3 5 5 5 2.8 8.0 2.0 5.7 3.0 28 
A.S.T.M. end point, °F. ........... 418 454 400 430 440 390 460 450 430 380 447 454 
eh | eR Cage meee oT ae ee 76.6 7178 775 76.4 186 78.9 76.5 79.6 79.0 82.3 71.4 756 
Revenue on adjusted fresh feed basis: 
Bbl. per day fresh feed 10,000 10,000 10,000 10,000 10,000 10.000 6,000 6,000 10,000 10,000 7,700 7,700 
$/Day $/Day $/Day $/Day $/Day $/Day $/Day $/Day $/Day $/Day $/Day $/Day 
10-lb. motor wisagerl: 400° e.p. 8,385 8,588 9,471 9,304 11,093 10,520 7,290 7,741 9,781 10,198 6,283 6,959 
No. 2 fuel oil ... 4,961 5,093 4,820 6,109 5,970 6,713 378 791 4,678 4,508 2,653 2,074 
No. 6 fuel oil ....... 2,086 2,142 1,523 936 1,214 358 1,857 1,005 1,971 1,899 1,367 1,068 
Excess butanes 686 1,032. 1,236 930 862 646 644 933 896 1,117 436 990 
See ee Sh °. 293 115 195 294 204 299 141 155 259 181 183 406 
Total revenue ... 16,411 16,970 17,245 17,573 19,343 18,536 10,310 10,625 17,585 17,903 10,922 11,497 
Se era ere 319 326 319 319 326 326 319 326 319 326 291 352 
TEL credit to 78 C.F.R.-M. 329 654 987 563 1,275 1,423 173 7148 1,317 1,700 —15 377 
Net revenue ..... pel ots S 16,421 17,308 17,913 17,817 20,292 19,633 10,164 11,047 18,583 19,277 10,616 11,522 
Average net revenue 7 16,421 17,308 17,865 19,963 6,714 7,597 15,133 15,827 9,106 10,012 


Differential revenue (in favor of 
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10,000 BBL. PER DAY MID-CONTINENT GAS OIL OVER BEAD CATALYST 
(Basis: Pilot-Plant Operations) 


Charge properties: 























Gravity, °A.P.I. . 28.3 
Aniline point, °F. .... 188 
A SS) Se 0.41 
Boiling range, °F., 
Grew. 30% .eP.) ....... 522-715-970 
Average reactor temp., °F. 810 830 870 950 
Coke deposit, lb./hr. 3,740 4,050 4,700 5,550 
Conversion, % vol. ; 45 50 55 60 
Octane No. of 10-lb. motor: 
C.F.R.-M. clear 78.7 79.6 81.7 85.0 
+3 cc. TEL 86.2 86.7 87.7 89.3 
CBR. CMM. .....55 87.1 88.5 91.4 97.1 
+3 cc. TEL 95.4 96.2 97.8 >100 
Quantity / Quantity / Quantity/ Quantity/ 
Products: day $/day ,day $/day day $/day day $/day 
10-lb. motor, bbl. tT 4,080 9,733 4,280 10,210 4,350 10,377 4,220 10,067 
No. 2 fuel oil, bbl. . 3,300 5,198 3,000 4,725 2,700 4,253 2,400 3,780 
No. 6 fuel oik bbl. . 2,200 2,183 2,000 1,991 1,800 1,786 1,600 1,593 
Excess butanes, bbl. 650 137 920 1,043 1,150 1,304 1,390 1,576 
Dry gas, MM B.t.u. 1,796 90 2,725 136 4,211 211 6,508 325 
Total 17,941 18,105 17,931 17,341 
Catalyst makeup, tons 1.3 326 1.3 326 1.3 326 1.3 326 
TEL credit to 78 C.F.R.-M., 
SE: > Cette : . . 496,087 893 631,865 1,138 845,271 1,522 1,164,290 2,096 
Net revenue 18,508 18,917 19,127 19,111 


bbl.-per-day T.C.C. plant. These earn- 
ings are borne out in both the com- 
mercial and pilot-plant operations on 
the various stocks evaluated, and are 
largely due to higher gasoline, bu- 
tane, and lead credits for beads. As- 
suming a differential of roughly $1,000 
per day for an average case, the in- 
cremental cost of the initial batch of 
bead catalyst can be written off in 
less than 3 months. 

It will also be noted that the in- 
cremental earnings for beads increase 


Fig. 3—Comparison of aging behavior of used clay and bead catalysts in cracking heavy Wilmington (California) gas oil. 
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appreciably as the octane require- 
ments are raised. Thus, in the case 
of the Mid-Continent comparison 
shown in Table 4, an increase in the 
,octane requirement from 78 to 82 
raised the incremental earnings for 
beads from $770 to $990, solely 
through reduction in lead require- 
ments. 

With reference to Table 6, this is 
included merely to show how process 
earnings with a given catalyst are 
affected by variations in the tem- 


CRACKING CONDITIONS 
Space Velocity 1.5 
Catalyst to Oil Ratio 4.1 
Temperature °F. 850 
Pressure Atmosphere 





laboratory aging tests) 





TABLE 6—EFFECT OF REACTOR TEMPERATURE ON ECONOMICS OF CRACKING perature severity of the cracking 


operation. The results indicate that 
earnings increase slightly with in- 
crease in cracking severity tending 
to level off in the range of “over- 
cracking.” These results are also of 
interest in connection with the prob- 
lem of comparing commercial opera- 
tions wherein differences in severity 
are frequently encountered. 


Abnormal Cracking Stocks 


Gas oil charging stocks can be di- 
vided into two categories, depending 
on whether they exert any extraneous 
effect on catalyst behavior in catalytic 
operations. One type, the so-called 
“normal stocks,” have no harmful ef- 
fect, hence are of no immediate con- 
cern. These include the usual run of 
sweet charging stocks, to which the 
foregoing applies. r 

The other category comprises the 
“abnormal” stocks which exert a 
severe poisoning action on clay cat- 
alyst, characterized by marked drop 
in gasoline yield, increase in gas and 
coke production and decrease in gas 
gravity. This effect is entirely differ- 
ent from that exerted by steam and 
temperature in the normal process of 
aging described earlier and is so pro- 
nounced in the case of some stocks 
that the activity rating of the clay 
catalyst drops at the prohibitive rate 
of one point per cracking-regenera- 
tion cycle. On the other hand, bead 
catalyst is not poisoned by these same 
stocks, but exhibits virtually normal 
behavior. ‘ 

While this phenomenon is _ not 
clearly understood, it appears to be 
associated invariably with stocks of 


NO. OF CYC 


(Special 
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NO. OF CYCLE 


GAS% WT 


CRACKING CONDITIONS 
Space Velocity i 
Catalyst to Oil Ratio 4.1 
Temperature °F. 850 
Pressure Atmosphere 








Fig. 4—Comparison of aging behavior of used clay and bead catalysts in cracking West Texas gas oil. (Special laboratory aging tests) 


high sulfur content, regardless of 
crude source, and tends to be aggra- 
vated when nitrogen compounds are 
also present as in many California 
stocks. In Figs. 3 and 4 are shown 
laboratory results comparing the 
aging behavior of used clay and beads 
toward high sulfur gas oils from two 
very common domestic crudes, name- 
ly, Wilmington (California), and a 
typical West Texas crude. The labo- 
ratory tests comprised 30 cycles of 
cracking in the static bed under arbi- 
trarily chosen conditions. Properties 
of the charge stocks are shown in 
Table 7. ° 

These curves show the striking dif- 
ference in the relative susceptibility 
to poisoning of the two catalysts by 
this general type of stocks. The clay, 
for example, in both cases showsea 
drop of 8 to 10 points in gasoline 
yield in the first 10 cycles with a 
simultaneous increase of about 40 per 
cent in coke production, while the 
beads maintain a perfectly uniform 
and normal yield pattern over the 
entire range of 30 cycles. While the 
rate of aging shown by. clay in these 
tests may not necessarily duplicate 
that which might be encountered in 
a commercial unit, it provides ample 
evidence of this inherent weakness in 
clay catalyst. 

Thus, there are a number of cases 
where, regardless of other considera- 
tions, it would be entirely imprac- 


tical to operate a T.C.C. plant with 
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clay ‘catalyst. This applies to refin- 
eries handling appreciable quantities 
of high-sulfur crudes and planning to 
include either the straightrun or ther- 
mal gas-oil cuts from these crudes in 
the charge to the T.C.C. plant. For 
such cases beads are the answer, and 
refiners attempting to use clay on 
these lower grade stocks are under- 
taking a serious gamble. 

In considering the subject of cat- 


TABLE 7 
Physical Properties of High Sulfur Wilming- 
ton and West Texas Gas Oils Used 
in Study of Abnormal 
Aging Effects 


Heavy West 
Wilmington Texas 
Stock— gas oil gas oil 
Properties: 
Gravity, °A.P.I. 20.8 30.6 
Sulfur, % wt. ~ : 18 18 
Nitrogen, % wt. 0.32 Nil 
Aniline No., °F. ‘ 132 154 
Pour point, °F. : 25 50 
Distillation, °F. 
(Vac. Assay): 
Bae. WS. ...22 533 432 
5% vol. 561 476 
10% vol. 578 490 
20% vol. ‘Ri 589 514 
30% vol. : asd 629 538 
40% vol. 671 559 
50% vol. 704 582 
60% vol. aed 750 606 
70% vol. ; ; 787 634 
80% vol. 826 666 
90% vol. 871 706 
95% vol. 910 
End point *950 740 
*Estimated. 


alytic cracking of “abnormal” stocks 
more broadly, it may be noted that 
the abnormality in such stocks is 
not always confined to the phenome- 
non of specific poisoning of clay cat- 
alyst already described. Certain high 
sulfur stocks, notably those of Cali- 
fornia origin exhibit, in addition, a 
tendency toward abnormally low con- 
version and gasoline yield when 
cracked under conditions of normal 
severity. Moreover, this effect is in- 
dependent of the type of catalyst 
used, and is usually associated with 
stocks of high nitrogen content. The 
Wilmington gas oil used in the above 
aging studies is a striking example, 
being one of the worst stocks of this 
type encountered to date. By contrast 
the low nitrogen, high-sulfur stocks, 
exemplified by West Texas, exhibit 
normal cracking characteristics, i.e., 
when cracked over bead catalyst. 

An example of the type of results 
which can be expected from process- 
ing the Wilmington gas oil over beads 
in a commercial T.C.C. unit is shown 
in Table 4, last column. By way of 
comparison, data are included for a 
single cracking cycle on the same gas 
oil over a normal equilibrium clay 
catalyst, neglecting for the moment 
the fact that maintenance of a normal 
activity level with this stock and cat- 
alyst would be impractical. 

These results show the low yields 
and conversion inherent in this stock 
as compared, for example, with the 


181 









































“SEALDPORT”’ 
LUBRICATION 


CORROSION 
RESISTANT 


EROSION 
RESISTANT 


MERCHROME 
COATED 
FOR 
SEVERE SERVICES 


MADE OF 
NORDCO STEEL 
SEMI-STEEL 
and 
SPECIAL ALLOYS 


Amazing progress made in many refinery operations dur- 
ing the past decade could not have been accomplished 
without the use of Nordstrom Lubricated Valves. Work- 
ing closely with plant designers, Nordstrom engineers 
have assisted in improving flow line control and in at- 
taining new economies in operation. 





LUBRICATED VALVES 


NORDSTROM VALVE COMPANY —- Division of Rockwell Manufacturing Company 
WORLD'S LARGEST MANUFACTURERS OF LUBRICATED PLUG VALVES 


Main Office: 
400 North Lexington Ave. & Pittsburgh 8, Pennsylvania 


Atlanta « Boston « Chicago e¢ Houston-e Kansas City © Los Angeles “e New York © Pittsburgh e San Francisco ¢ Seattle © Tulsa 
Export: Rockwell International Corporation, 7701 Empire State Bldg., New York 1, N.Y. 
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Mid-Continent gas oil in the same 
table. Also apparent is the poorer lead 
susceptibility of the gasoline from the 
Wilmington stock, although the clear 
octane rating is remarkably good. The 
poorer lead response is, of course, 
due to the higher sulfur content 
(Table 2) of the gasoline, and reflects 
the further abnormality of this type 
of stock that it undergoes less de- 
sulfurization on catalytic cracking 
than West Texas type stocks. The 
economic comparison of clay versus 
beads on the Wilmington gas oil, 
though on an optimistic basis as re- 
gards the clay case, confirms the ad- 
vantage noted on other stocks, for 
bead catalyst. 

In conclusion it must be emphasized 
that the superior characteristics of 
the bead catalyst are subject to still 
further improvement as the result of 
continuing research and development 
work on catalysts. For example, in 
June 1945, changes were instituted 
in the bead catalyst manufacturing 
plant at Paulsboro, N. J., which per- 
mit marked improvement in sodium 
content and aging characteristics of 
the beads. This change alone is ex- 
pected to raise the equilibrium activ- 
ity of beads in normal T.C.C. opera- 
tions by about two to three points, 
with corresponding improvement in 
over-all catalyst performance. Cur- 
rent research bears promise of addi- 
tional improvements which can be 
realized with no significant change 
in catalyst cost. 
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United's Carthage Plant 
To Be in Operation Soon 


CARTHAGE, Tex.— The new $3,- 
000,000 gasoline plant of United Gas 
Co. here is now near completion and 
is expected to be placed in service 
in the near future. 

All processing equipment proper 
for the 50,000,000 cu. ft.-daily capacity 
plant is in place, and process piping 
is 75 per cent complete. Storage fa- 
cilities, boiler and furnace installa- 
tions are practically finished. Plant 
building construction :is reported 85 
per cent finished. Right of way for 
the pipe line gathering system being 
built in connection with the plant 
has been cleared, and some pipe 
strung and welded. Gas for the proc- 
essing will be drawn from the Car- 
thage Pettit lime, from which 215,- 
000 acres of the Carthage pool have 
been proved for production. 
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BERL SADDLES Provide 


Maximum Capacity, Better Operation 


Large effective surface area 

Low resistance to flow 

Wide angle distribution 

Large open volume 

Corrosion-proof 

With Berl Saddles in your distillation columns, absorption towers, 

extraction columns or gas scrubbers, you are assured of maximum 
capacity and better operation. The illustration above shows heart of a 
fume washer with 1” Berl Saddles below and V-Weir type distributor. 
The 14” Berl Saddles above act as a mist eliminator. Berl Saddles are 


available in 14”, 14”, 34”, 1” and 114” sizes of chemical stoneware or 
porcelain material. 


MAURICE A. KNIGHT, 1003 Kelly Ave., Akron 9, Ohio 
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AUTOMATICALLY REMOVED AT THE WELL 


™ 
& 


with GIRDLER’S new 
Gas Dehydration Unit 





C= new AUTOMATIC WELL-HEap Gas DE- 
HYDRATION UNIT now makes it thoroughly prac- 
tical to remove water vapor from natural gas at the 
well, before trouble from hydrate formation and 
corrosion is caused in pipelines, separators, regula- 
tors, and other equipment. 

No operator is needed, and the only utility re- 
quired is a minute fraction of the gas for fuel. No 
steam. No electric power. No cooling water. No 
solutions nor solution pumps. There are practically 
no moving parts. 

This simple, factory-assembled “package” unit 
has been proved efficient and dependable by per- 
formance in the field, and is backed by Girdler’s 
wide experience at solving numerous gas processing 
problems. Designs are available for operation at 
high and low pressures and for dehydrating large or 
small volumes of gas. 

For facts and figures, send a brief description of 

your gas dehydrating requirements 

to The Girdler Corporation, Gas 

Processes Division, Dept. OG-3, 
' Louisville 1, Kentucky. New York 

office: 150 Broadway, New York 7. 









CHEMICAL 
ENGINEERS 


WE DON’T GUESS ABOUT GAS 





Girdler offers processes for gas manufacture, purification, sepa- 
ration, and dehydration. Consult Girdler about your problems 
concerning hydrogen sulphide, carbon monoxide, carbon dioxide, 
inert and controlled atmospheres, natural gas, refinery gases, 
liquid hydrocarbons, a. nitrogen. Originators of the Gir- 
botol Process. 
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Propane deasphalting unit embodying the new continuous tower process 





Lubricant Stocks Improved 
By Propane Deasphalting 


by J. 


Mest people who are familiar with 
lube-oil refining are acquainted 
with the fundamentals of the pro- 
pane-deasphalting process. It will, 
however, be worth while to review 
briefly the basic principles of the 
process for the benefit of those who 
may not have thought much about 
it, since only with some understand- 
ing of the process can the present 
and future possibilities be properly 
visualized. 

It is worthy of mention that pro- 
pane, the only special material used 
in the process, can readily be made 
in most refineries and is available 
generally in almost unlimited quan- 
tities. With the exception of water, 
propane is probably the lowest cost 
liquid to be found in any refinery. 
Either natural-gas propane or so- 
called refinery propane is satisfac- 
tory, and “propane” containing as 
much as 20 per cent of unsaturates 
has been used with good results. Pro- 
pane is regularly shipped by tank 
cars to all parts of the United States 
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T= propane deasphalting 
process is reviewed from the 
standpoint of applications and 
development. to date and future 
potentialities are explored in 
the fields of both lubricating-oil 
manufacture and the prepara- 
tion of catalytic-cracking charg- 
ing stock. Marked advances in 
the art are shown to have taken 
place since the installation of 
the first commercial propane 
deasphalting plant in 1934, the 
most significant being the de- 
velopment cf tower deasphalt- 
ing. Economic potentialities of 
the propane technique in mak- 
ing available extremely high- 
boiling gas oils as charging stock 
to catalytic-cracking units are 
summarized from an over-all 
viewpoint and direct compari- 
gons made with alternate meth- 
ods of feed-stock preparation. 








T. Dickinson and N. R. Adams 


and in smaller containers to other 
parts of the world. Propane is thus 
available almost everywhere at a cost 
which makes the normal operating 
makeup an unimportant item of oper- 
ating expense. 


Propane Deasphalting Technique 


When reduced crude containing 
asphalt is mixed with three or more 
volumes of liquid propane, the tem- 
perature at which maximum solubil- 
ity occurs is usually between 70° and 
100° F. If the reduced crude contains 
high-melting-point asphalt, a portion 
of the asphalt will not be soluble in 
the main body of the solution even at 
100° and will, with about an equal 
volume of propane, form a secondary, 
heavier phase. The fact that the as- 
phalt phase, although truly a solution 
of asphalt and propane, always con- 
tains a low ratio of propane to asphalt 
is most important, since with a low- 
ratio asphalt phase and a high-ratio 
oil phase the difference in the specific 
gravity of the two phases is always 
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]. T. DICKINSON N. R. ADAMS 
J. T. Dickinson, in charge of lubri- 
cating-oil processing for M. W. Kellogg 
Co., is a native of Michigan, entering 
its university in 1915, took time out 
for World War 1 as a Naval ensign, 
graduated from University of Michi- 
gan with a B.S. degree in chemical 


such as to permit a clean and rapid 
separation of the two phases of grav- 
ity settling. 

If, after mixing propane and re- 
duced crude at a temperature of 70° 
to 100° F. the temperature of the 
solution is lowered, wax (if present 
in the reduced crude) will separate 
as a crystalline solid. The propane de- 
waxing process takes advantage of 
this fact. The propane deasphalting 
process is concerned with what occurs 
in such a solution when its tempera- 
ture is raised above 100° F., and par- 
ticularly with the temperature range 
between 100° F. and the critical tem- 
perature of propane, which is 206° F. 

The asphalt insoluble in three to 
eight volumes of propane at a tem- 
perature of 100° F. is usually of very 
high melting point (200°-250° F.). As 
the temperature of the reduced crude- 
propane solution is raised about 100° 
more (lower melting point) asphalt 
is precipitated, until, at a temperature 
of 140° to 160° F., the separation of 
true asphalt is more or less complete. 
At still higher temperature the lowest 
gravity and most viscous oil is pre- 
cipitated, and this phenomenon re- 
peats itself until, as the critical tem- 
perature is approached, only a small 
amount (varying with the character 
of the reduced crude) of low-viscosity 
oil remains in solution with the ma- 
jority of the propane originally added. 

It will be obvious from the above 


that if propane is employed to make 


a progressive separation of the com- 
ponents of a reduced crude (starting 
with the portion most readily precipi- 
tated) the process may be considered 
as the reverse of the separation se- 
cured by distillation. If the separat- 
ing sequence secured by distillation 
be referred to as “topping,” then the 
process of propane deasphalting could 
properly be termed “bottoming.” Dis- 
tillation starts at one end of the crude 
and deasphalting at other end. Since 
the point to which distillation can be 
carried successfully is limited by the 
temperature at which cracking oc- 
curs (or poor fractionation is secured), 
the propane process offers the possi- 
bility of fractionating a portion of 
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engineering in 1920. He had several 
years’ experience in lubricating-oil 
manufacture with Standard Oil Co. 
(Indiana), Sinclair Refining Co., Oli- 
ver United Filters, Inc. He has been 
with Kellogg for a dozen years, in 
his present field. 


Nellson R. Adams started life in 
Philadelphia, graduated from Penn- 
sylvania State College with a B.S. 
degree in chemical engineering in 
1928, at the age of 20. He took post- 
graduate work in Massachusetts In- 
stitute of Technology and in Univer- 
sity of Chicago. He joined the staff 
of Sinclair Refining Co., eventually 
becoming a specialist in cost analysis 
and petroleum economics, and is now 
director of the yields and economics 
division of Kellogg. 


crude oil not previously separated by 
commercial processes. Recent research 
indicates that propane fractionation 
will not only extend the degree to 
which crude can be fractionated but 
may also properly replace vacuum 
distillation over a portion of the range 
in which the latter process is now 
being employed. 

The first commercial propane de- 
asphalting plant was installed in 1934. 


Since that time seven additional 
plants have been installed, making a 
total of eight now operating. All but 
one of the plants now operating are 
used in connection with the manu- 
facture of lubricating oils. The one 
plant not so used is employed for 
deecarbonizing reduced crude in the 
preparation of catalytic-cracking feed 
stock. Although the prime purpose of 
all existing plants is that of pro- 
ducing a clean deasphalted oil prod- 
uct, the asphalt product from sev- 
eral plants is also utilized as a base 
material for special asphalt products 
and road oils. At least one plant pro- 
duces a variety of exceptionally high- 
viscosity oils (“resins”) for which a 
ready market has been found. 

The lube-oil propane-deasphalting 
units installed prior to 1940 were all 
of the so-called “stage” type. In such 
units the reduced crude and liquid 
propane are pumped from storage 
tanks under flow control and the two 
streams combined, mixed and heated 
to a predetermined temperature 
which causes part or all of the asphalt 
to form a low-ratio phase. The result- 
ant mixture of phases is separated 
continuously in a settling vessel of 
special type and a deasphalted oil 
solution withdrawn from the top of 
the vessel and an asphalt solution 
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Typical flow chart of propane deasphalting process—tower type 
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from the bottom of the vessel. In 
some such plants provision was made 
for using a portion of the propane for 
the purpose of washing the asphalt 
in order to increase the yield of good 
oil and to better control the melting 
point of the asphalt. A few of the 
stage units have two or more. stages 
of precipitation, with conditions main- 
tained in the primary stage to cause 
separation of the majority of the as- 
phalt, and conditions in the succeed- 
ing stage adjusted to throw out lower- 
melting-point asphalt or high-viscos- 
ity oil. Those plants with more than 
one stage of separation can produce 
two or more lower phase products as 
well as deasphalted oil, if such sep- 


arate lower phase products are de- 
sired. 

Three of the existing single-stage 
deasphalting units have additional 
equipment which makes it possible to 
acid treat the deasphalted oil (still 
in propane solution) and to neutralize 
the acid oil with caustic or clay after 
continuous removal of sludge. One 
operating plant very satisfactorily 
combines the steps of deasphalting, 
dewaxing, acid treating, and clay 
treating (all in propane solution) in 
such manner that reduced crude is 


charged and finished bright stock is - 


withdrawn, with asphalt, wax, and 
sludge as byproducts. 
Where stage deasphalting is em- 

















AMERICANS have been handling weighty matters in heavy indus-. 


trial machinery and oil country equipment for more than a quarter 
of a century. Leading manufacturers prefer AMERICANS because 
they are designed especially for smooth, dependable service in the 
heaviest, most powerful equipment built. Their simple construction, 

_absolute precision and tremendous strength assure longer, safer, 
lower cost, trouble-free performance under the most abusive oper- 
ating conditions to be found in modern industry. 


For your next heavy-duty installation specify AMERICANS. Write 


today for complete technical data. 


AMERICAN ROLLER BEARING COMPANY 
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‘ Pacific Coast Office: 1718 S. Flower St., Los Angeles, California 


190 








ployed and the oil not subsequently 
finished by acid treatment, the de- 
asphalted oil is solvent treated. In 
one such plant the double solvent 
(Duosol) process is used for solvent 
extraction. In several other plants the 
stage deasphalted oil is treated with 
either phenol or other single solvent. 
Although the use of a single solvent 
in such case has the advantage of 
low solvent-extraction cost in im- 
proving viscosity index, it leaves a 
rather severe decolorizing problem, 
because the combination of stage de- 
asphalting and single selective sol- 
vent is not-all that is desired from 
the standpoint of color improvement 
and carbon-residue reductions. This 
situation has been very radically 
changed by the improvement in pro- 
pane deasphalting known as the pro- 
pane tower deasphalting process. 


The one propane-deasphalting plant 
now operating to produce catalytic- 
cracking charge stock is of the stage 
type and is designed and operated in 
a manner very similar to the stage 
deasphalting units used on lubricating 
oils. This plant is giving very satis- 
factory service, but it is likely that 
all future deasphalting plants in- 
stalled for making catalytic-cracking 
charge stock, as well as those for mak- 
ing lube oils will be of the tower 
type. 


Tower Deasphalting in Plant-Scale 
Units 


The tower deasphalting units in 
commercial use have until recently 
been employed almost exclusively in 
connection with:the manufacture of 
aviation lube oil. Several additional 
tower-type units would undoubtedly 
have been installed during the past 
few years if more aviation lube oil 
had been required or if materials had 
been available without priority. It 
now appears likely that a number of 
new tower units will be installed 
during the next few years. 


In the propane tower deasphalting 
process a vertical baffled tower takes 
the place of the settling vessels em- 
ployed in the stage process. The re- 
duced crude is pumped into the tow- 
er at a point roughly midway be- 
tween top and bottom. The propane is 
introduced near the bottom of the 
tower. Deasphalted oil solution is 
taken off the top and asphalt solution 
off the bottom of the tower. The tem- 
perature of the solution in the differ- 
ent parts of the tower is controlled 
by regulating the temperature of the 
reduced crude and propane streams to 
the tower and by means of steam 
heat coils within the tower. 


To understand what occurs within 
the tower, consider first the zone be- 
tween the oil-feed point and the bot- 
tom of the tower. Assuming a tem- 
perature in this zone which causes 
precipitation of asphalt, the asphalt 
phase, being the heavier, starts’ for~ 
the bottom of. the tower. As the as- 
phalt phase descends, it is scrubbed 
by the upcoming stream of fresh pro- 
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pane and the more soluble oil which 
may have started down with the 
asphalt is dissolved in the propane. 
With proper selection of the bottom 
tower temperature the asphalt reach- 
ing the bottom is thoroughly freed 
of good oil and an upflowing oil so- 
lution relatively free of asphalt is 
secured. just above the oil feed point. 
The zone below the oil feed point may 
conveniently be considered as the 
lower phase, or asphalt stripping zone. 
-Although the oil in the propane 
solution moving upward just above 
the oil feed point is greatly improved 
compared with the feed stock, it still 
contains some _ asphaltic material 
which must be removed in order to 
secure deasphalted oil of good color 
and low carbon residue. By proper 
control of the tower top temperature 
this further improvement is secured 
in the zone between the oil feed point 
end the top of the tower. Any ma- 
terial rejected in this zone eventually 
finds its way to the base of the tower, 
and only oil thoroughly freed of as- 
phalt is allowed to pass off the top. 


Comparing the action of the tower 
with that of the stage settler, it will 
be obvious that the settler represents 
a single stage of separation whereas 
the tower gives the effect of multi- 
stage separation plus countercurrent 
use of the propane in washing the 
asphalt phase. 

A large amount of pilot-plant data 
is available showing the results that 
can be secured by the tower process 
in preparing reduced crudes of many 
types for subsequent solvent extrac- 
tion. The results secured in the first 
commercial tower installation will 
serve to show perhaps better than 
laboratory work what can be expect- 
ed from reduced crude with above 
average asphalt content. In this first 
commercial tower deasphalting plant, 
which has been operating several 
years, East Texas reduced crude (15 
per cent crude) is charged to the unit 
and approximately 67 per cent of de- 
asphalted oil and 33 per cent of as- 
phalt by volume produced. The as- 
phalt has a melting point of about 
170° F., and the deasphalted oil a 
color of 6 N.P.A. and a carbon residue 
of 1.4, with a viscosity of 120-125 
S.S.U. at 210° F. After phenol treat- 
ing to 95 viscosity index and dewax- 
ing to zero pour, the oil has a color 
(before clay) of 4%-5 N.P.A., a car- 
bon residue of about 0.25, and a vis- 
cosity of 120-125 S.S.U. at 210° F. 
After a light clay treat, the product 
represents finished aviation lubricat- 
ing oil. 


Advantages of Propane Tower 
Deasphalting 


Some of the advantages of the re- 
sults secured by the tower deasphalt- 
ing process in the manufacture of 
lubricating oils from reduced crude 
may be summarized as follows: 

1. The asphalt content is no longer 
of major importance in considering 
the value of. a reduced crude for 
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the manufacture of lube oils. De- 
asphalted oil of 5 to 7 N.P.A. color 
and low carbon residue can be made 
at low cost whether the asphalt con- 
tent be 5 per cent or 60 per cent. Al- 
most any crude is now a potential 
lube crude. 

2. Any reduced crude, after being 
cleaned up by tower deasphalting, 
can be satisfactorily solvent extracted 
with a single solvent such as phenol. 
Tower deasphalting for preparing the 
reduced crude thus permits the use 
of a single solvent extraction method 
for both distillates and bright stock, 
with resultant advantages in flexibil- 
ity and low operating cost. 

3. When high viscosity index bright 


stock or aviation lube is made by 
tower deasphalting followed by 
phenol extraction, the use of clay 
for improving color will seldom be 
required. Bright stock and aviation- 
lube raffinates of 4 to 7 N.P.A. color 
can be made from almost any re- 
duced crude by this method of re- 
fining. Light clay treating may still 
be employed to improve such prop- 
erties as oxidation resistance. or: de- 
mulsibility, but the cost of clay treat- 
ing can be drastically reduced. 

4. The asphaltic material and ex- - 
ceptionally high-viscosity oil from 
some reduced crudes will be separated 
with propane into fractions having 
new and unusual _ characteristics. 
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Some. products of this sort are al- 
ready being marketed, and it is evi- 
dent that their manufacture and sale 
adds materially to the net return per 
barrel of crude. 

5. In cases where vacuum distilla- 
tion is being employed or considered 
for making high-viscosity distillate 
oils (S.A.E.-30 or heavier), propane 
fractionation offers the advantage of 
making cleaner, lighter-colored, low- 
er carbon residue fractions which can 
be more economically refined to fin- 
ished products. 


Propane Decarbonizing—Cat. Cracker 
Feed Preparation Aspects 


While the preceding discussion of 
propane deasphalting has been devot- 
ed almost exclusively to its applica- 
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tion in ‘the manufacture of lubricat- 
ing oils, there is another application 
which has recently aroused much in- 
terest, namely, the preparation of 
charging stock for catalytic-cracking 
units. In this latter role the process 
is frequently referred to .as propane 
decarbonizing to distinguish it from 
the more severe separation required 
in deasphalting for lubricating-oil 
production. Since there are various 
known methods of preparing feed 
stock for catalytic-cracking units it is 
felt that a brief review of the eco- 
nomic aspects of propane decarbon- 
izing as compared to some of the 
other feed preparation methods is in 
order. 

During the years of the recent war 
the problem of preparing charging 





stock for the large number of cat- 
alytic-cracking units which had been 
erected for aviation gasoline manu- 
facture and other purposes, was not 
a difficult one. Generally speaking, 
large volumes of distilled. light and 
medium virgin gas oils as well as vis- 
breaker and coke gas oils were al- 
ready available. True, the installation 
of new equipment for this purpose 
was necessary in some instances but 
they were definitely in the minority. 

Today with the emphasis on the 
production of motor rather than avia- 
tion gasoline the situation is vastly 
different, particularly for those re- 
finers utilizing or contemplating the 
use of Fluid catalytic-cracking equip- 
ment. In this case actual operations 
have demonstrated the ability of such 
equipment to handle more than 50 
per cent more fresh feed on motor 
gasoline operation than on aviation 
type operations involving severe 
overcracking of the gasoline product. 

Naturally with more potential cat- 
alytic- cracking capacity available 
many refiners are looking for new 
sources of charging stock with which 
to fill up their units. What should 
they do? Should they recycle the first- 
pass cycle stock or should they look 
for more profitable alternative charg- 
ing stock? No specific answer can be 
given to cover such a broad question 
but certain related governing prin- 
ciples have already been established. 
It was earlier mentioned that light 
and medium gas oils were largely 
used as “cat cracker” charge during 
the war. This was fine for that period 
but the very highest boiling gas oils 
are today considered the most attrac- 
tive financially as feed stock for Fluid 
cracking units. The reason is simple. 
The low A.P.I. gravity high-boiling 
gas oils are among the poorest ther- 
mal-cracking charge stocks and yet 
when cracked catalytically they give 
exceptionally high yields of high oc- 
tane motor gasoline. 

Very naturally refiners with Fluid 
cracking units available as well as 
those contemplating erection of such 
equipment are vitally interested in 
the subject of feed stock preparation. 
What then are the various methods 
of preparing charging stock which 
must be taken into consideration? The 
following list is believed to cover the 
important ones? 

Case 1—Vacuum flashing. 

Case 2—Delayed coking. 

Case 3—Propane decarbonizing. 

Case 4—Viscosity breaking. 

Case 5—No preparation (direct fluid 
catalytic cracking of reduced crude). 

While all of these processes should 
be taken into account by anyone giv- 
ing serious consideration to, an in- 
stallation problem, it was felt ad- 
visable in the present instance to limit 
the scope of the discussion to the first 
three. 

There are obviously many ways in 
which it might be possible to com- 
pare the relative economic merits of 
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three different methods of feed stock 
preparation. The one chosen for the 
present purpose, however, was to 
select a fixed quantity of crude, as- 
sume the erection of all new process 
equipment in a completely integrated 
refinery in all cases and then make 
an over-all economic balance covering 
each of the individual cases. The as- 
sumption that no existing equipment 
could be used in setting up feed-prep- 
aration units is arbitrary but felt to 
be justified in a general study of the 
present nature. 

The actual basis selected was 40,000 
bbl. per calendar day of a 38° A.P.I. 
paraffinic crude—its character rough- 
ly similar to those of Mid-Continent 
origin. In all three cases it was as- 
sumed that atmospheric topping 
would be carried out to 30 per cent 
bottoms on crude followed by cat- 
cracker feed stock preparation on the 
reduced crude. Catalytic cracking to 
a high conversion level by recycling, 
thermal reforming of virgin heavy 
naphtha as well as catalytic poly- 
merization of propylenes and butyl- 
enes were common to all cases. Ther- 
mal reforming of coker gasoline was 
used under Case 2 in order that the 
over-all comparison be made on the 
basis of gasolines of constant quality. 
Every effort was made to maintain 
strict comparability in setting up the 
comparison. 


Greater Yields of High Octane Gaso- 
line From Crude 


In order to present the results of 
the study with a maximum of sim- 
plicity it was felt advisable to break 
down the composite picture into its 
essential component parts. In order 
of their chronological establishment 

TABLE 1—YIELDS 
Case 1 


Vacuum 


Yields, vol. % on crude: dist. 


Regular gasoline—80 C.F.R.-M. . 476 
Premium gasoline—85 C.F.R.-M. .. 118 
THE IE ivi eedaxeccass 59.4 
OE PER eee 12.0 
ON re rete eer rer te ; 9.7 
a Sa <n 11.4 
Gas (fuel oii equivalent) ...... 


7.1 


Coke (recoverable) 


*Weight per cent. 


TABLE 2—PRICE STRUCTURE—CHICAGO AREA 


Regular gasoline—80 C.F.R.-M., per gal. ..... 
Premium gasoline—85 C.F.R.-M., per gal. ........ 


Kerosene, per gal. . 


SINS Ar MI 08 nos on yde wnis ve ce bimvinion. 
WE i IE soci. sic ta saa yee sah sie bch ams 
Gas (fuel oil equivalent), per bbl. ........... 


Coke (recoverable), per ton’ 


the summarization, given in Table 1 
presents over-all refinery-yield data 
for the three cases considered. 

It will be noted from this tabulation 
that vacuum flashing results in the 
lowest gasoline yield of the three 
cases, while propane decarbonizing 
gives the highest gasoline yields of 
all. The yield advantage for propane 
decarbonizing over delayed coking is 
not very large, however. 

In order to establish an over-all 
economic comparison between the 
several cases it was necessary to fix 
a price structure for some specific 
petroleum refining area. The tabula- 
tion presented in Table 2 was as- 
sumed to be typical for the Chicago 
area. 


Over-all Economic Position of 
Propane Decarbonizing 


Using the price structure given in 
Table 2, over-all refinery operating 
costs were calculated and a deter- 
mination made of the net credits ac- 
cruing to each of the cases. Table 3 
presents a summarization of the net, 
incremental earnings of Cases 2 and 
3 over those of the vacuum distilla- 
tion case (Case 1) together with a 
summarization 
of the net incre- 
mental process 
invest ment re- 
quirements. Off- 
site facilities 
would be ap- 
proximately the 
same for all 
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conditions assumed, delayed coking 
and propane decarbonizing are highly 
competitive and both are financially 
more attractive than vacuum distilla- 
tion as a method of preparing “cat 
cracker” charging stock. It should be 
pointed out that this comparison is 
made on the basis of over-all blended 
fuel oils of varying viscosity. The ac- 
tual fuel-oil viscosities for the three 
cases were calculated to be as follows: 


Vis. S.S.F 

at 122° F 
vg | a ares 850 
Case DB COGMme) ..... 6... ccccees 20 
Case @ (prepens) ............. 400 


While at first glance the above basis 
of comparison might not appear to be 
fair, nevertheless in many refineries 
it is quite possible to burn some of 
the very heavy fuel-oil components 
directly in the plant or even sell 
them as asphalt. In such cases the 
comparison is felt to be fair as it 
stands. To cover another situation, 
however, an over-all economic com- 
parison was made blending all fuel 
oils to a maximum viscosity of 125 
S.S.F. at 122° F. using light catalytic 
cycle oil as the cutting stock. Table 4 


TABLE 4—ECONOMIC COMPARISON OF INCREMENTAL IN- 
INVE: 


STMENT OVER VACUUM FLASHING 


AFTER ADJUSTMENT TO MAXIMUM FUEL-OIL 
VISCOSITY AT 125 S.S.F. AT 122° F.— 


CHICAGO AREA 


Incremental credits over Case 1 


cases. 

A brief study 
of Table -3 indi- 
cates that for the 
particular set of 


($/year) 


Previous annual credit 


(varying viscosity basis) 


Incremental investment over Case 
1 (processing equipment) 


Case 1 Case 2 Case 3 
Propane 

Vacuum Delayed decar- 
dist. coking  bonizing 
tery ROSE $823,000 $720,000 
(hy ee eee 610,000 470,000 

over Case 1 

ee 516,000 558,000 


TABLE 5—PRICE STRUCTURES—GULF COAST AND EASTERN 


TABLE 3—ECONOMIC COMPARISON—CHICAGO AREA 


Case l 


Vacuum 
dist. 
Incremental credits over Case 1, 
($/year) 
Incremental investment over 
Case 1 (processing equipment) 
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SEABOARD A 
- Eastern 
=e Pa Gulf Coast seaboard 
Delayed _ decar- unit price unit price 
coking bonizing Regular gasoline—80 C.F.R.-M., per gal. ..... $0.0575 $0.0750 
49.1 498 Premium gasoline—85 C.F.R.-M., per gal. ... 0.0650 0.0825 
12.2 125 Mereeene, POF OOl......... 2... ccc ck cee .... 0.0413 0.0560 
ia pew ao a ne 0.0375 0.0520 
613 62.3 A I so iS iceeinc bos iusacec'eale 0.97 1.51 
‘ F Gas (fuel-oil equivalent), per bbl. ...... 0.54 1.51 
12.0 12.0 Coke (recoverable), per ton ................ 1.50 6.00 
10.0 10.1 
3.7 8.2 TABLE 6—ECONOMIC COMPARISON IN INCREMENTAL 
10.2 7.3 INCOME OVER VACUUM FLASHING AS A FUNCTION 
*5.4 a OF PRICE STRUCTURE* 
Case 1 Case 2 Case 3 
Propane 
Incremental credits over Case 1 Vacuum Delayed decar- 
($/year): dist. coking bonizing 
Unit price Fig <A Read oan 08 8 ; $516,000 $558,000 
Bee 0650 ae i i ek Nava bak sawed —63,000 560,000 
0.0725 Eastern seaboard ................ 407,000 640,000 
ee Te 0.0500 Bie aca 
Se Cet, ieee 0.0450 *Basis varying fuel-oil viscosity. 
Pte EO 1.15 
eae ee | aed 1.15 TABLE 7—BREAKDOWN OF INCREMENTAL INVESTMENT 
PORES Wee yarn: 6.00 REQUIREMENTS OVER VACUUM DISTILLATION 
Case 1 Case 2 Case 3 
. Propane 
Case 2 Case 3 Vacuum Delayed decar- 
Propane dist. coking  bonizing 
Delayed decar- RE a mA Re ene 
coking  bonizing en FTO Oe ee a PRP $50,000 
Fluid catalytic cracking .......... ...... —480,000 370,000 . 
$516,000 $558,000 PN 5 4.054 0 RU a shoe 290,000 50,000 
610,000 470,000 ME eS ORLA set orbs aceon ee $610,000 $470,000 
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@REPUBLIC’S 45 sales and service points are concen- 
trated in the area where 64% of U. S. drilling is 
done, where 76% of U.S. oil is produced and where 
56% of U. S. refining capacity is located.* 


It is no accident that you find a REPUBLIC store ready 
to serve you from every important operating center in 
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presents the revised economic sum- 
mary showing the effect of this 
change on the over-all picture. 

It will be noted that vacuum dis- 
tillation suffers the worst from the 
new condition imposed from a differ- 
ential standpoint while coking im- 
proves its position relative to pro- 
pane decarbonizing due to the initial- 
ly low fuel-oil viscosity for Case 2. 


Price Structure a Major Factor 


In as much as marketing conditions 
and price structure are known to be 
very important economic factors in a 
study of this nature it was decided 
to translate the over-all picture to 
Gulf Coast and eastern seaboard loca- 
tions to note the effect on the vari- 
ous cases. To do this it was necessary 
to assume price structures for these 
areas. These are presented in Table 5. 

Since consideration is being given 
only to the relative economic merits 
of the three feed stock preparation 
methods under consideration, it was 
felt unnecessary to try to compare 
over-all net credits as from the vari- 
ous areas. However, Table 6 does 
present an over-all summarization of 
the relative merits of the various 
cases for the three refining districts 
covered. 

It will be noted that when shifting 
over from the Chicago area to the 
Gulf Coast the low value for coke and 
the availability of cheap natural gas 
for fuel result in a reversal of the 
positions of vacuum distillation and 
coking. Propane decarbonizing, how- 
ever, maintains a commanding eco- 
nomic lead over either process. Fig- 
ures developed for the eastern sea- 
board are not essentially different 
than those presented for the Chicago 
area except that they reflect general- 
ly higher differentials as between the 
various cases due to a basically higher 
price structure. 

One rather interesting phase of this 
study which has not yet been covered 
relates to the breakdown of incre- 
mental investment over the vacuum 
distillation case for the ‘various pieces 
of process equipment involved. It was 
indicated originally that the size of 
the Fluid catalytic-cracking unit and 
other pieces of process equipment 
were allowed to vary in accordance 
with the amount of feed stock made 
available in the severa] cases. Table 7 
presents a summation of such incre- 
mental investment figures using Case 
1 (vacuum distillation) as a basis. 

It-has been observed that while in- 
vestment requirements for feed prep- 
aration equipment alone are of sig- 
nificant importance, that the differ- 
ential investment requirements for 
catalytic-cracking equipment are also 
vital to the analysis. It might be 
noted, for example, that the Fluid 
cracking unit for Case 3 (propane de- 
carbonizing) is considerably larger 
and more expensive than that re- 
quired under Case 2 (delayed coking). 
This investment differential practi- 


cally offsets the increased cost of the 
coker over the propane decarboniz- 
ing equipment, resulting in a rather 
small over-all net investment differ- 
ential as between the two cases. 


Future Potentialities 


The authors do not make so bold 
as to try to draw any rigid over-all 
conclusions from the economic fig- 


ures developed in this article. Rather ° 


they hope to point out to various in- 
terested parties some of the factors 
involved, the magnitude of their im- 
portance and the complexity of the 
problem itself. Local conditions and 
availability of existing equipment fre- 
quently turn out to be dominant fac- 
tors in actual individual studies, 
whereas they have presently been 
ignored for the sake of simplicity. 
Generally speaking, it is observed, 
however, that propane decarbonizing 
and delayed coking appear to be high- 
ly competitive processes both in the 
Chicago area and along: the eastern 
seaboard while both processes have 
an economic advantage over vacuum 
flashing in these areas. On the Gulf 
Coast, however, where there is little 
or no market for coke, vacuum flash- 
ing shows an economic advantage over 
delayed coking. Propane deasphalting 
maintains its advantage over vacuum 
flashing in this area due primarily to 
the ability of the process to deliver 
a larger amount of heavy gas oil to 
the catalytic-cracking unit. 

While an effort has been made to 
analyze the problem of - catalytic- 
cracking feed preparation in terms of 
three refining districts, actually the 
price structure rather than the area 
is the important factor. Thus the gen- 
eral principles developed may be ap- 
plied to almost any area. One word 
of caution is suggested in interpret- 
ing this analysis, namely, that it was 
based entirely on a specific type of 
crude oil. The relative position of 
the various feed preparation methods 
would be expected to be quite dif- 
ferent on crude oils of a radically 
different nature; for example, on those 
containing widely different qualities 
of asphalt and made up of gas-oil 
components of an entirely different 
chemical structure. Also the present 
study is predicated on a crude oil 
of moderate sulfur content whereas 
additional advantage would accrue to 
the propane decarbonizing case had 
a high sulfur crude been considered. 
This is due to the small amount of 
corrosion protection required to han- 
dle high-sulfur charging stocks in 
modern propane-decarbonizing equip- 
ment. 


Colombian Refinery. Planned 


BOGOTA.—A refinery with a ca- 
pacity of more than 40,000 bbl. a day 
will be built by Compania de Petro- 
leo Shell de Colombia at Gaita, Mu- 
nicipio de Santa Marta, according to 
reports current here: 











This cycling plant, recently com- 
pleted, is one of many gas processing 
units designed and constructed by 
Petroleum Engineering, Inc. in the 
past 16 years of continuous service to ' 
the industry. Petroleum Engineering, 

Inc., Offices: Houston and Tulsa. 
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Economic and Successful Operation 
Obtained at HF Alkylation Plant 


by John A. Scott* and Robert M. Coopert 


Are a period of 20 months of al- 

most continuous operation at high 
production rates, the HF alkylation 
unit at Sinclair Refining Co.’s Corpus 
Christi refinery has proved itself to 
be an econornical and efficient plant. 
The average onstream efficiency of 
95.5 per cent realized during this pe- 
riod speaks for the relative freedom 
from operating difficulties. Alkylate 
production during wartime operation 
averaged 1,996 bbl. per calendar day, 
or 119 per cent of the Aviation Gaso- 
line Advisory Committee rating of 
1,675 bbl. per stream day. Chemical 
consumption has been low, with acid 
use averaging 0.84 lb. per barrel for 
the first year of operation and cur- 
rently running less than 0.40 lb. per 


*Assistant to E. W. Isom, vice president in 
charge of research and development, and 
tOperating foreman Houdry and alkylation 
units, Corpus Christi Refinery, Sinclair Re- 
fining Co. 


Operating a 2,000-bbl.-per-day HF 
alkylation unit at a total operating 
cost of $1,607 ner day or less than 
81 cents per barrel is the result of 
Sinclair’s running the unit at Cor- 
pus Christi. The HF stripper was 
changed to a combination stripper- 
defluorinator to reduce both acid 
and bauxite consumption. The proc- 
ess must prove a good economic 
balance to be operable profitably 
in peacetime, a conclusion which 
has not been either proved or dis- 
proved yet. 


barrel on lower-rate peacetime oper- 
ation. 

The refinery may be termed a 
streamlined 100-octane plant built 
practically from the ground up during 
the war period to augment the na- 
tion’s production of 100-octane gaso- 


line. Due to wartime demands on fab- 
ricated steel, it was necessary to limit 
hydrocarbon storage to a bare mini- 
mum. Because of this circumstance, 
and also the fact that the refinery was 
completely integrated, all units were 
required to function on schedule, and 
a shutdown of any one of them would 
have seriously curtailed the output 
of 100-octane aviation gasoline be- 
cause of this lack of light hydrocar- 
bon storage. 

During the construction period in 
1943 and 1944, and also for some time 
previous to that period, considerable 
trepidation had been felt concerning 
the potential operating efficiency of 
an HF alkylate unit because of some 
uncertain features in its operation, 
and also because of a rash of troubles 
that had been experienced and re- 
ported by some other operators of 
units of this type coming onstream 
during this period. In view of the 
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Fig. 1—War-period flow diagram of Sinclair's HF alkylation plant 


204 


THE OIL AND GAS JOURNAL 











potential serious effect of a shutdown 
of the alkylation plant on the opera- 
tion of the refinery as a whole, every 
effort was made to insure reliable 
operation of this unit. 

A considerable amount of pilot- 
plant work had been done during 
1941 through 1943 in Sinclair’s re- 
search and development laboratories 
thoroughly to explore all probable 
operational problems and remove 
bugs existent in the process, and this 
background plus the early experi- 
ences of other commercial operators 
was used to maximum advantage. As 
a result of the knowledge accumu- 
lated, and also because of the rapidly 
expanding requirements for 100-oc- 
tane gasoline during this period, some 
last-minute design changes were 
made, and also many minor changes 
were incorporated later in the field. 
Among the important last-minute 
major design changes made were: (1) 
Increase in fractionating-tower capac- 
ities to enable complete utilization 
of isobutane and olefins, including 
amylenes, and (2) efficient depropani- 
zation of all feed stocks entering the 
alkylation section. This last change 
was made to eliminate the necessity 
for venting the HF stripper feed tank 
and thus conserve on HF, which at 
that time was in short supply. Com- 
plete success was realized in this re- 
spect and at no time has it been nec- 
essary to vent this drum with the con- 
sequently obvious beneficial effect on 
acid consumption. Changes made in 
other fractionating equipment and 
certain auxiliaries permitted produc- 
tions up to 2,500 bbl. per day, as 
compared to the original design of 
1,200 bbl. per day. 


Changes and Innovations 


In addition to the design changes 
permitting high production rates and 
conservation of acid, many changes 
and innovations were made to insure 
trouble-free and continuous operation 
of the unit. Among these were: 

1. Conversion of the HF stripper to 
a combined § stripper - defluorinator. 
This change was made to conserve 
acid and bauxite defluorination cata- 
lyst. Features of this installation are: 
(a) Use of active copper-bearing alu- 
minum rings; (b) installation of a 
5-ft. bed of steel rings at the top as a 
guard against acid corrosion of the 
aluminum rings; (c) installation of 
an oversized preheater to enable ob- 
taining a 200° F. preheat so as to 
flash off most of the dissolved HF in 
the guard section; (d) installation of 
an orifice bypass around the stripper 
overhead release valve to insure a 
minimum net overhead of 10 per cent 
on feed to take care of upsets in the 
tower and possible closure of this con- 
trol valve. This device furnished fur- 
ther assurance against acid contact 
with the aluminum rings and also 
acid contamination of the bauxite 
chambers following the stripper. 

2. Installation of a simplified sin- 
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gle-tower acid-regeneration system 
with complete elimination of all acid- 
regeneration pumps, controls, and 
other unnecessary equipment. 

3. Installation of manifolding at the 
feed dryers to permit drying of all 
hydrocarbon streams entering the 
contactors, including recycle isobu- 
tane, and thus minimize acid loss in 
the regeneration unit. 

4. Installation of magnetic — float 
gage tubes of simple design on the 
contactors to permit frequent and re- 
liable checks on acid: hydrocarbon 
ratios. 

5. Installation of magnetic float 
gage tubes on all acid vessels permit- 
ting reliable, safe, and trouble-free 
determination of acid levels at all 
times. 

6. Based on pilot-plant experience, 


‘ the widely adopted practice by others 


of welding all HF service threaded 
pipe connection was discarded to per- 
mit flexibility of maintenance. Com- 
plete success was obtained with these . 
unwelded joints. 

7. Disassembly of all valves, includ- 
ing check valves, to insure that no 
asbestos-filled gaskets or packing had 
been erroneously supplied by equip- 
ment manufacturers. This search was 
well rewarded as several asbestos gas- 
kets were found which would have 
resulted in early and possibly fre- 
quent emergency shutdowns. 

8. Installation of gas-oil seal pots 


in all acid-service control instruments 
to protect meter bodies from acid 
contact. 

9. Use of special %-in. drilled bar- 
stock nipples on all acid-sample and 
pressure-tap connections as a safety 
measure. 

In addition to these design and con- 
struction items, several features of 
operating technique contributed to 
trouble-free performance. Among the 
most important of these were: 

1. Thorough training of operators 
and the use of men experienced with 
HF technique, obtained in pilot-plant 
work, for assistants in the early oper- 
ation. 

2. Continuous operation of dupli- 
cate contactor seal oil pumps to in- 
sure against failure of the vulnerable 
contactor seals. This practice prevent- 
ed more than one otherwise unavoid- 
able shutdown. 

3. Systematic and thorough servic- 
ing of acid-service valves. 

4. Use of magnesium oxide plasters 
on small acid leaks to prevent them 
from growing and thus cause shut- 
downs, and also to maintain an acid- 
free atmosphere. In many cases this 
practice resulted in self-sealing of 
small leaks. 

5. Watchful check on pump gland 
and valve gland flushing oil pressure 
at all times. 

The performance of the HF stripper 
has contributed much to the eco- 
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Fig. 2—Details of defluorinating stripper 
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from rig to refinery 


OLIVER FASTENE 


serve the petroleum industry 


Made in the types and sizes you need, Oliver 
bolts, rivets, lag screws and alloy studs serve 
every requirement. They are accurate in size, 
cleanly threaded, uniform in strength and de- 
pendable. Where severe operating conditions 
require specialized fasteners, Oliver can pro- 
vide suitable designs. 

Made under exacting control of manufactur- 
ing processes, Oliver Fasteners are always a 


good choice. 











Heat Wears Out Oil Field Engines 
Fast ... In gas fueled engines, espe- 
cially, important top cylinder areas 
are neglected . . . lubrication is taken 
for granted. Here at temperatures 
which break down ordinary lubri- 
cants, Marvel Mystery Oil and the 
Marvel Inverse Oiler stay on the job 
for you. Protection is positive. 
Marvel Mystery Oil not only protects 
with extra-tough strength at high heat, it 
combines amazing solvent action as well. 
Sticky gums and varnish are removed from 


valves, rings and guides . . . the engine 
keeps clean inside. 


Wear drops way off and power picks 
right up when lubrication is right. You'll 
set a new minimum in “down” time and a 
new maximum in engine life. Ask for the 
facts. EMEROL MANUFACTURING ‘4 
Inc., 242 W. 69th St., New York 23, N. 
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your engine. 
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Chicago Pneumatic Selects 


JONES TACHOMETERS 


With CHICAGO PNEUMATIC TOOL CO., builders of Diesel 
Engines, there is no compromise with quality. That is why a 
dependable JONES TACHOMETER was specified as a com- 
ponent on gage board of Diesel shown below. 


JONES TACHOMETERS embody simple design and unique fea- 
tures... the result of over thirty years’ specialized experience. 
Built to meet severe service conditions. Guaranteed calibration. 
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Fig. 3—Weight per cent of fluorine remaining in alkylate stripper bottoms (lower), and 
per cent of total fluorine removed in the defluorination step (upper) 


nomical and trouble-free operation. 
Fig. 2 shows the general features of 
the vessel. The tower was designed 
for and operated at 300.Ib.:so that 
higher temperatures and consequent- 
ly better defluorination could be ob- 
tained than with lower pressures. 
Copper-bearing aluminum rings make 
up an 18-ft. bed in the lower part of 
the tower. The upper bed consists of 
9 ft. of copper-bearing aluminum 
rings topped by 5 ft. of steel rings. 
In operation the charge to this tower 
is maintained in the range of 200° to 
220° F. which temperatures serves to 
flash off sufficient hydrocarbon vapor 
to carry overhead the HF present in 
solution in the charge and also that 
formed by decomposition of organic 
fluorides. This flashing takes place 
in and above the steel ring section of 
the tower and the beds of aluminum 
rings below are left free to exert their 
catalytic defluorinating effect in the 
absence of free extraneous acid which 
if present would shift the defluori- 
nating equilibrium and also shorten 
the life of the aluminum. 

The features of this HF stripper 
have amply demonstrated their worth. 
Defluorinating efficiency started out 
at approximately 90 per cent (Fig. 3) 
and decreased gradually to a 60 to 
70 per cent level, at which point the 
performance remained: substantially 
constant, except for operating varia- 
bles affecting fluoride content, until 
the end of the fifteenth month, at 
which time the unit was shut down 
for the first complete cleaning and 
inspection. During this period the 
rings had no cleaning of any sort; 
‘in fact, the tower had never been 
opened. Effective defluorination has 
meant considerably more to econom- 
ical operation than merely through 
decreased HF acid and bauxite con- 
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sumptions. In this regard, difficulties 
with silicon migration from the baux- 
ite treaters to the deisobutanizer were 
nonexistent, due to low fluoride con- 
tent of the stripper bottoms. 


No Undue Corrosion 


On the first inspection, after 15 
months’ operation, the deisobutanizer 
trays and overhead condenser showed 
no depositions of silica, nor have de- 
isobutanizer reflux pumps shown any 
evidence of undue corrosion. It has 
never been necessary to draw water 
from the deisobutanizer reflux accu- 
mulator as the comparatively small 
amount of fluoride present in the 
stripper bottoms does not form suf- 
ficient water of reaction with bauxite 
to exceed the solubility of water in 
the deisobutanizer overhead. Since 
the HF stripper overhead returns di- 
rectly to the contactors, in the oper- 
ation of this plant at design rates, 
it is possible to adjust rates so as 
to minimize the amount of isobutane 
that must be defluorinated in the 
bauxite towers. This is accomplished 
by allowing the stripper overhead to 
furnish the recycle isobutane neces- 


sary to maintain the desired isobu- 


tane-olefin ratio with only the iso- 
butane slip-stream to the depro- 
panizer, plus any excess isobutane in 
the net feed entering the primary 
bauxite treaters. In this way econom- 
ical operation is secured as acid losses 
in the treaters and bauxite consump- 
tion are at a minimum, yet ample de- 
fluorination of products leaving the 
acid area is maintained, thus making 
it unnecessary to handle acid in the 
fractionating area equipment. 

The single-tower acid-regeneration 
system, in use since the beginning of 
operations, removed another source 
of trouble. The original two-tower 


regeneration systems had the inher- 
ent weakness of combating the corro- 
siveness of the acid-water mixture re- 
moved in the second or dewatering 
stage. Also, early systems had con- 
siderable instrumentation that was 
not only superfluous but a potential 
source of trouble. These points were 
considered in the design of the Cor- 
pus Christi unit and the acid-regen- 
eration system was constructed as a 
single-tower unit floating on the acid 
settler, so that neither additional 
pumps nor pressure and level control 
instruments were required. This sys- 
tem has been very satisfactory. The 
use of isobutane as a stripping me- 
dium has made it possible to draw 
tar containing only extremely slight 
amounts of acid while refluxing the 
tower with isobutane allowed the pro- 
duction of high purity acid. Wartime 
rates of alkylate production were 
maintained with system acidities of 
86-88 per cent while design rates are 
made with system acidities of 90-92 
per cent. Water content of the acid 
is in the range of 1.0-1.5 per cent. Cor- 
rosion in the regeneration system has 
been mild. A welded Monel lining in 
the regeneration tower is giving ex- 
cellent service although a steel tower, 
used earlier, did not suffer excessive 
corrosion. 

The performance of packing in 
pumps, valves and control valves has 
been very satisfactory. Provisions for 
a flush oil (heavy alkylate) injection 
to lantern rings, controlled as to quan- 
tity by a differential pressure con- 
troller acting across an orifice in the 
flush line, has meant freedom from 
packing worries and good perform- 
ance of instruments. Meters were 
sealed and trapped, as simply as pos- 
sible, against acid and the seal pots 
and lines flushed at regular intervals. 
This has resulted in keeping the plant 
on automatic control and has meant 
much smoother operation with accu- 
rate control of process variables. 

During the construction and in the 
early operation of the unit, a num- 
ber of connections incorporated in the 
original design were dispensed with 
resulting in a decrease of some 150 
acid-service valves. Only connections 
and valves of unquestionable utility 
remained. Valving in the unit as built 
was predominantly steel and, need- 
less to say, constant intelligent serv- 
icing was required. One man on each 
shift was made responsible for a given 
group of valves and daily records 
kept of the condition of each one. 
In addition, each operator in charge 
of the shift was given the supervision 
of a group of valves which he checked 
over at intervals to make sure that 
proper servicing was being done. Dur- 
ing each shutdown, valves that have 
become difficult to operate, or inop- 
erable, are replaced with alloy trim 
valves, the majority of which have 
been trimmed in the refinery shops. 
Various combinations, including soft- 
steel plugs, Monel-lined plugs, and 
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TABLE 1—PROCESS-AREA OUT-OF- 
POCKET COSTS. PERIOD: JULY 1, 
1944, TO JUNE 30, 1945 
INCLUSIVE 
365 Calendar days—96.1% stream efficiency. 
Alkylate production—1,988 bbl./calendar day 


1. Operating labor— $/CD 
Direct supervision ..... + $28.57 
Direct 4QBGT: «5665... 249.52 


Indirect supervision* 3 ae 3.82 














Indirect labor* ....... 75.83 
Total operating labor $357.74 
2. Maintenance labor— 
Supervision ......... ; $15.41 
Repair labor .. 192.42 
Total maintenance labor $207.83 
3. Utilities— 
Steam $154.32 
Power 44.06 
Water 107.73 
Total utilities $306.11 
4. Operating supplies— 
Reis. TP? 3.635085. 4 $278.69 
Activated alumina .. , 3.34 
Bauxite eas 50.62 
Lime, hydrated ........ em 6.77 
Lime, quigie ............ 0.36 
Caustic soda ...... 15.38 
Caustic potash . ' * 24.70 
Clothing—laundry ...... + 2.60 
Other ; AK Stes 70.18 
Total operating supplies $452.64 
5. Repair material .. oe $282.75 





*Includes laboratory contro] and inspec- 
tion department. 








RECAPITULATION 

$/Bbl. $/CD 

1. Operating labor ....... 0.1800 357.74 
2. Maintenance labor .... 0.1045 207.83 
S: Dee 83 ooo 0.1540 306.11 
4. Operating supplies .... 0.2277 452.64 
5. Repair material ....... 0.1422 282.75 
Total cost per day.... 0.8090 $1,607.07 
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finally stellited plugs plus Monel- 
lined bodies were tried with the lat- 
ter found to be most satisfactory, and 
consequently adopted for final use. 
The gradual replacement has left few 
of the original plain-steel valves in 
service and valve servicing is far from 
the problem it once was. 

Even though a process has demon- 
strated its worth during wartime, 
when the main emphasis was placed 
on ability.to produce, it must pre- 
sent an attractive economic picture 
before its acceptance in peace time. 
Sufficient time has not elapsed to 
permit the presentation of true peace 
time HF alkylation costs; however, 
Table 1, covering out-of-pocket plant- 
area expenses for the first year of 
operation, indicates that HF alkyla- 
tion costs are reasonable. With rates 
well above design, these chemical 
costs are high compared with peace 
time operation, as indicated in the 
opening paragraph. Maintenance, la- 
bor, and repair material costs for the 
first year are also abnormally high 
because of the necessity for the pur- 
chase and installation of alloy or alloy 
trim, valves, pump parts, and regen- 
eration equipment needed to replace 
the original all-steel material. How- 
ever, even with these abnormal ex 
penditures, alkylate was produced for 
less than a $0.02 per gallon out-of- 
pocket cost, covering all process area 
operating and maintenance expense. 
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Fig. 1—{Extreme_ lett) One 
of the original motor-oper- 
ated valves—the first ever 
installed in an oil refinery 
—is still operating with pre- 
cision at Sun Oil Co.'s Mar- 
cus Hook (Pa.) retinery 


Fig. 2—(Left) Experimental 
valve used in testing new 
ideas for valve improve- 
ments at Sun Oil Co.'s Mar- 
cus Hook refinery 


Motor-Operated Valves on Sun Houdry 


Unit in Continuous Service Since 1937 


by Fabian R. Staley 


HE first motor-operated valves 

ever installed in a large+scale Hou- 
dry catalytic cracking unit are still 
operating with precision after 9 years 
of continuous service. They are lo- 
cated in the Marcus Hook refinery of 
Sun Oil Co. When recently inspected 
these valves-were in excellent condi- 
tion although during this period they 
have opened or closed about 190,000 
times, 

One 10-in. and three 12-in. valves 
are installed both on the top and on 
the bottom manifolds of each of the 
six catalyst cases of this unit, making 
45 valves in all. The Houdry process 
employs a fixed-bed catalyst, and 
this is regenerated in place. The op- 
erating cycle of a case starts with the 
passage of oil vapors through the cat- 
alyst for a definite period of time, and 
at the end of this on-stream period 
the case is evacuated to a low pres- 
sure. It is then purged with steam, 
after which air is admitted to the 
case from a turbo compressor for the 
regeneration of the catalyst. The air 
is then evacuated and the case re- 
pressured to the oil system to com- 
plete the cycle of ‘operation. 
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A cycle timer operates the valves 
at the top and bottom of each case. 
The valves must be closed before the 
succeeding ones in the cycle can op- 
erate. These valvés have operated on 
30 and on 45-minute cycles, and open 
or close in 9 seconds. An alarm is 
sounded automatically and a light is 





Cy weighty problem in the 
development of a prac 
tical commercial Houdry 
cracking process unit was the 
design of an automatic valve- 
switching system. This article 
shows how the motor-operated 
valves were designed, and 
how they are serviced. Valves 
operate under temperatures 
up to 900° F.; grease fittings 
are installed: 90-lb. steam is 
admitted to the valve bonnet 
to prevent oil-vapor leakage. 
Pressures of vapor seldom ex- 
ceed 50 psi. 











flashed if a ground occurs in either 
the control or in the power circuits. 
Thermocouple readings taken in vari- 
ous parts of the valves during opera- 
tion show a maximum temperature of 
740° F., although the maximum tem- 
perature of vapors passing through 
the valves may reach 900° F. 

These valves have been developed 
by the engineering department of the 
Sun company with the cooperation of 
Philadelphia Gear Works, and vari- 
ous valve manufacturers including 
Walworth, Crane Co., The Wm. Pow- 
ell Co., and Henry Vogt Machine Co. 
All sorts of operating mechanisms 
were investigated for the automatic 
operation of the valves. A complete 
assembly was set up in the shop, and 
operated for 10,000 cycles before the 
valves were installed in the plant. 
Since the original installation of 
these valves, larger ones have been 
built for other plants and some im- 
provements have been incorporated 
such as housing the stem to keep dust 
and abrasive particles away from the 
threads. 

In their construction, the valve 
bodies, size 8 in. and larger, are series 
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30, cast steel, and specifically rein- 
forced and_ strengthened. Smaller 
sizes are made of forged steel. Valve 
seats and disks are hard-faced with 
Haynes stellite No. 6 rod. Sun speci- 
fications call for %-in. thickness on 
both seats and disks, since it was 
found that 1/16-in. thickness was not 
sufficient. These faces are then 
ground. Valve stems are made of 
11.5-13 per cent chrome steel. It was 
found that chrome plating flaked off 
and cut packing. Yoke nuts are made 
of nickel-bronze or manganese-bronze. 
Armco-iron ring gaskets are used for 
both the line and bonnet flanges. 


A grease fitting is installed on the 
valve for stem lubrication. When the 
valves are in the closed position, 
steam is automatically fed into the 
valve around the bonnet as a blanket 
to prevent leakage through the valve 
and the formation of an explosive 
mixture of air and oil vapor. This 
steam is under 90 psi., and the max- 
imum line .pressure of oil vapor or 
air does not exceed 50 psi. 

Sun engineers believe that the ex- 
cellent performance of these valves 
in general is due to their accurate 
machining, especially of the stem 
threads, and also to the selection of 
metals used in the various parts. 


Control Mechanism 


The control mechanism on _ these 
valves is built by Philadelphia Gear 
Works, and can be fitted to any sized 
valves up to 96 in. in diameter. An 
a.c. motor operates each valve, and a 
“hammer blow” device permits the 
motor to come up to full speed be- 
fore the load is engaged. The ham- 
mer blow provides a force as much 
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as 10 times that of 
the motor for un- 
seating the valve 
disk. Valve-seat- 
ing pressure can 
be varied up to 
100 per cent by 
means of a torque 
switch which is 
controlled by 
means of a spring. 


A small lever 
can be depressed 
for hand operation 
of the valve. This 
entirely discon- 
nects the elec- 
trical drive from 
the unit, but when 
current is applied 
it automatically 
comes back to 
electrical o pera- 
tion. During elec- 
trical operation 
the handwheel 
does not rotate. In 
hand _ operation 
the drive is from 
the handwheel 
shaft pinion direct 
to the stém driv- 
ing nut. Rotor of 
motor does not re- 
volve during hand 
operation. The ik 
unit can always {| | 
be operated man- 
ually in case of motor failure. 

Sun’s maintenance department has 
available facilities for setting up an 
entire valve assembly and then run- 
ning mechanical and electrical checks 
on it. Specially trained mechanics 


Fig. 3—{(Left) Control panel 
of the first large-scale Hou- 
dry catalytic-cracking plant 
ever built. It is located at 
Plant 11-4, Marcus Hook re- 
finery of Sun Oil Co. 


Fig. 4—(Below) Sectional 
view of mechanism for ac- 
tuating the valve stem, the 
torque switch in its compart- 
ment, the drum or sequence 
switch in its compartment, 
and the steam-sealing valve 
cam actuated from an ex- 
tension rod screwed into 
the end of the valve stem 



































and electricians are employed exclu- 
sively in valve-maintenance work. 
The whole principle of maintenance 
of these all-important items of auto- 
matic equipment is the application of 
detailed knowledge of requirements. 
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Fig. 1—Girbotol natural gas desulfurization plant of Arkansas Fuel Oil Co., Magnolia, Ark. 
Towers at left are twin absorbers; a single reactivator at right 


Desulfurization of 


Petroleum Hydrocarbons 


by R. M. Reed* 


MAY different sulfur compounds 
occur naturally in petroleum hy- 
drocarbons, while others are produced 
during the various refining processes 
to which the hydrocarbons are sub- 
jected in the manufacture of commer- 
cial products. 

In general, sulfur compounds are 
objectionable in most hydrocarbon 
products, since they may cause un- 
pleasant odors, produce corrosion, or 
decrease the effectiveness of anti- 
knock additives, and in addition will 
produce sulfur dioxide on combustion. 
However, in some cases, sulfur com- 
pounds have been added to hydro- 
carbons to modify their properties, as 
in the case of high-pressure lubri- 
cants, where sulfur compounds have 
been added to improve film strengths, 
and in the case of natural gas, where 
mercaptans are added as odorants. 

This article presents a summary of 
sulfur compounds occurring in petro- 
leum hydrocarbons, together with 
commercial methods available for de- 
sulfurizing various hydrocarbons. 

A number of the sulfur compounds 


*The Girdler Corp 
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> 
present in hydrocarbons are listed in 
Table 1. 


TABLE 1—SULFUR COMPOUNDS IN 
PETROLEUM HYDROCARBONS 


Compound— 


Carbonyl sulfide 
Hydrogen sulfide 


Thiophenol 


In the above table, R signifies al- 
kyl radicals, such as methyl, ethyl, 
etc. In addition ‘to the compounds 
listed above, elemental sulfur is found 
at times in petroleum hydrocarbons, 
while a number of substituted thio- 
phenes, thiophanes, thiophenols (aryl 
mercaptans), and other more complex 
sulfur compounds have been observed 
in hydrocarbons. 

Hydrogen sulfide, thiophenols, and 
mercaptans are weak acids, and will 
form salts with alkalis. Carbonyl sul- 
fide and carbon disulfide are essen- 


A number of organic sulfur com- 
pounds are found in petroleum and 
natural gas, either naturally or as re- 
sult of processing changes made in 
the natural material. Eleven processes 
for removing hydrogen sulfide from 
hydrocarbon materials are discussed 
here, including the old Seaboard 
process, Thylox, Girbotol, and others. 
Mercaptans may be removed by oxéi- 
dation to disulfides which does not 
lower the total sulfur content; or by 
processes such as Solutizer, Mercap- 
sol, Unisol, .caustic, etc. Gray, Houdry, 
and Perco processes remove sulfur 
compounds catalytically, as does the 
Union cobalt molybdate process, the 
last named developed especially for 
very high-sulfur-oil treatment. 


tially nonacidic, but will hydrolyze 
slowly to hydrogen sulfide. All the 
other compounds are nonacidic and 
will not react to any extent with 
alkalis. 

Hydrogen sulfide and mercaptans 
are ordinarily the most objectionable 
sulfur compounds present in hydrocar- 
bons, since they have strong odors 
and are actively corrosive under cer- 
tain conditions. 


Methods for Hydrogen Sulfide 
Removal’? 


The boiling point of hydrogen sul- 
fide, —79° F. at atmospheric pressure, 
lies between those of ethane and pro- 
pane, so that hydrogen sulfide may 
be removed quite effectively from 
higher boiling hydrocarbons, such as 
gasoline, by fractionation. 

Chemical processes are ordinarily 
employed for removing hydrogen sul- 
fide from hydrocarbons in cases 
where fractionation is not applicable. 
The principal chemical processes that 
have been utilized for this purpose 
are listed in Table 2. 

Caustic soda solution and lime 
slurries are ordinarily not utilized on 
a large scale because of the cost of 


TABLE 2--CHEMICAL PROCESSES FOR 
HYDROGEN SULFIDE REMOVAL 


1. Caustic soda—2 NaOH + HS — NaS + 
2H,O 
. Lime—Ca (OH), + 


2 — CaS + 2H,O 

3. Iron oxide—FeO + — FeS + H,O; 
FeS + 140, > FeO + S (Second re- 
action promoted by contact with air) 

. Seaboard—Na,CO, + H,S = NaHCO, + 
NaHS (Reaction reversed by air 
blowing) . 

. Thylox—Na,As,S,0, + > Na 
+ H,O; Na,As,S,O + 120, —. 
Na,As,S,0, + S_ (Second on 
produced by air blowing) 

. Girbotol—2 + = ( _o 
Goethe rc obeath 

. Phosphate— + HS =# KHS + 
K,HPO, (Reaction reversed by 


. Phenolate—NaOC,H, + = NaHS + 
C,H,OH (Reaction reversed by 


Alkacid RCHNE,COON + 
> _ a 
R OOH’ + NaHS 


. 2 

- Vacuum carbonate—Na,CO, + 2 
NaHCO, + NaHS” Uheaction re- 
versed by vacuum steaming) 














the reagents and the problem of dis- 
posal of the sulfides produced. 

Iron oxide impregnated on wood 
shavings is frequently used for re- 
moving hydrogen’ sulfide from hydro- 
carbon gases. The oxide reacts with 
the hydrogen sulfide to form iron 
sulfide. After the oxide has been 
spent, it may be regenerated by ex- 
posure to air, which oxidizes the 
iron sulfide to iron oxide and liberates 
free sulfur. The accumulated sulfur 
gradually reduces the activity of the 
iron oxide, which must be replaced 
from time to time. This process is 
quite effective for the removal of hy- 
drogen sulfide from gases, but the 
labor costs for handling the iron oxide 
become -excessive in _ installations 
where large quantities of hydrogen 
sulfide are removed from the gases 
being purified. Procedures have been 
developed for the regeneration of the 
iron oxide in place, either continu- 
ously by the addition of air to the 
gas stream being purified, or by re- 
circulating gas containing air over 
the oxide beds. Some consideration 
is being given at present to the com- 
mercial recovery of sulfur from spent 
oxide, and a number of patents have 
been issued disclosing various proce- 
dures for the solvent extraction of 
spent oxide for sulfur recovery. 


Seaboard Process Described 


The Seaboard process, developed by 
The Koppers Co., was the first widely 
used hydrogen sulfide removal proc- 
ess employing a liquid absorbent that 
could be regenerated. In this process, 
the gas is contacted with a dilute solu- 
tion of sodium carbonate, and the 
absorbed hydrogen sulfide is removed 
from the solution by blowing air 
through it. The hydrogen sulfide 
passes off in the air stream and is 
not recovered or utilized. The first 
commercial installation using this 
process was made in 1921, and more 
than 50 others have been built since 
that time. Several Seaboard plants 
treating natural. gas have been con- 
verted to the Girbotol process in the 

‘ last few years in order to effect more 
complete removal of hydrogen sulfide. 

The Koppers Thylox process utilizes 
a sodium thioarsenate solution for re- 
moving hydrogen sulfide from gases. 
On blowing air through the solution 
after it has absorbed hydrogen sul- 
fide, the thioarsenate is regenerated 
and elemental sulfur is produced. This 
process was first operated commer- 
cially in 1926. It has been used for 
purifying coke-oven gas and water 
gas more than for petroleum. hydro- 
carbons, and a number of plants are 
in operation at the present time. The 
sulfur produced by these plants 
amounts to about 70 tons per day. 

The Girbotol process of The Girdler 
Corp. employs solutions of amines for 
separating hydrogen sulfide from hy- 
drocarbons. The first commercial in- 
stallation for the purpose was made 
in 1930. At the present time, more 
than 100 Girbotol plants are in oper- 


ation removing hydrogen sulfide from 
hydrocarbon gases and liquids. This 
process has become the one most 
widely used for this purpose, both 
with respect to the number and size 
of the plants that are in use. The 
removal of hydrogen sulfide from hy- 
drocarbon gases or liquids by the 
process is carried out by contacting 
the gases or liquids with solutions 
of amines (organic alkalis) which re- 
move the hydrogen sulfide from them. 
The absorbed hydrogen sulfide is then 
separated from the amine solution by 
heating, which regenerates the amine 
solution for further hydrogen sulfide 
absorption. This regeneration takes 
place because the amine sulfides dis- 
sociate readily at slightly elevated 
temperatures and release the hydro- 
gen sulfide that has been absorbed 
at lower temperatures. The wide- 
spread use of the process has resulted 
principally from two factors. The first 
is that it is the only commercial 
process using liquid absorbents that 
has been utilized for purifying gases 
to the degree commonly required for 
pipe-line distribution, namely, to a 
negative test for hydrogen sulfide by 
the lead acetate paper test. The sec- 
ond factor is that the operating costs 
of the process have been lower than 
those with other processes, primarily 
due to the smaller steam require- 
ments for regenerating the solutions. 
The hydrogen sulfide removed from 
the hydrocarbons is recovered in con- 
centrated form, and may be utilized 
for the production of elemental sulfur, 
sulfuric acid, or other purposes. At 
the present time, hydrogen sulfide re- 
covered from Girbotol plants is being 
converted to elemental sulfur in two 
cases, while two plants use it for 
producing sulfuric acid, one plant uti- 
lizes it for making sodium hydrosul- 
fide, and one plant utilizes it in the 
manufacture of mercaptans for in- 
dustrial purposes. a 


The total amount of hydrogen sul- 
fide utilized in these ways is well in 


Fig. 2—Typical flowchart of desulfurization 


excess of 100 tons per day, which is 
a considerably higher sulfur recovery 
than is effected by other processes. 

The phosphate process, developed 
by Shell Development Co., employs 
a solution of tripotassium phosphate 
for removing hydrogen sulfide from 
hydrocarbon gases or liquids. This 
is regenerated by steaming in a man- 
ner similar to that employed with the 
Girbotol process. This process has 
been used with refinery gases more 
than with natural gas. 

The Koppers Phenolate process uti- 
lizes a solution of sodium phenolate 
for removing hydrogen sulfide from 
gases. Steaming is used for regenera- 
tion. Several plants were installed to 
use this process but most of them 
have since been converted to the 
Girbotol process. 

The I. G. Alkacid process uses solu- 
tions of the sodium salts of amino 
acids for hydrogen-sulfide removal. 
This process was developed in Ger- 
many and has not been used commer- 
cially in the United States. 

The Houdry process, of Sun Oil Co., 
for removing hydrogen sulfide from 
hydrocarbons uses nickel oxide on a 
refractory support at a temperature 
of 700° to 800° F. The nickel sulfide 
is reconverted to nickel oxide by air 
blowing at the same temperature. The 
operation is intermittent, with mul- 
tiple chambers being used. The proc- 
ess has been operated in a pilot plant, 
but has not been reported as operat- 
ing commercially. ~ 

The Koppers vacuum carbonate 
process is a modification of the Sea- 
board proeess, using vacuum steam- 
ing for regenerating sodium carbonate 
solution that has absorbed hydrogen 
sulfide. It has the advantage over the 
Seaboard process that the hydrogen 
sulfide may be recovered in concen- 
trated form. The process has not yet 
come into general use. 

In addition to the hydrogen-sulfide- 
removal processes listed in Table 2 
and described above, a number of 


processes using steam for regeneration of 
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ONLY THE BECKMAN IR-2 COMBINES SUCH 
FAR-REACHING ADVANCEMENTS AS THESE... . 


PHERMETICALLY SEALED 

No costly air-conditioning required. Un- 
affected by humidity or atmospheric contamina- 
tion. 


On DOMWMWrs 


PINTEGRAL AMPLIFIER 
No extra amplifier needed for recording. 





IR-2 can be direct-connected to standard recorder. 


PDIRECT-READING SCALES 

Wavelength scale reads directly without 
curves, charts or computations, Percent Transmis- 
sion scale reads directly. 


>CONSTANT RADIATION 
Photoelectronic regulator maintains radia- 
tion constant within 0.1%. 


PDZERO DRIFT ELIMINATED 
Greater accuracy; simpler, faster opera- 
tion. 


PFALSE ENERGY ELIMINATED 
Negligible stray light effects assure in- 
creased accuracy. 


>GALVANOMETERS ELIMINATED 

Beam-modulation, bolometer and elec- 
tronic amplifier eliminate vibration, temperature 
and non-linearity difficulties associated with gal- 
vanometers. 


PTEMPERATURE CORRECTIONS ELIMINATED 
Entire instrument thermostated. 


PDUNUSUAL VERSATILITY 

Light sources, cell holders and other ele- 
ments are interchangeable for a wide range of 
applications on gases, liquids and solids. 


The above are only a few of many IR-2 innova- 
tions. Write for full details. 








the BACKGROUND of experience behind this Beckman in- 
strument is unmatched. From the first-hand experience, user 
suggestions and the practical knowledge gained in proving infrared 
equipment for industrial use, National Technical Laboratories has 
developed the new Model IR-2. It was Beckman infrared equip- 
ment, developed in close cooperation with leading petroleum 
scientists, that made possible the development of the first accurate, 
analytical methods for hydrocarbon analysis which contributed 
so much to the success of the butadiene and aviation gasoline 
industries. Today, in these and other industries throughout the 
world, there are large numbers of Beckman Infrared Spectrophoto- 
meters in use—a fact which has contributed immeasurably to the 
“know how” behind every Beckman instrument. 


It is the continuing aim of National Technical Laboratories 
to produce instruments which combine the best previous achieve- 
ment with unique developments which further extend the appli- 
cation of instruments in industry. The IR-2 Spectrophotometer 
again attains this goal. It integrates well-known basic principles 
of optics with new developments in electronic circuit design, 
many of which originated in our own laboratories in the produc- 
tion of thousands of scientific instruments. The result is an Infra- 
red Spectrophotometer with increased convenience and versatility 
that greatly extend the usefulness of infrared methods. 


There is no other instrument like the Beckman IR-2. 
Check over the ‘unique features outlined at left. They represent 
design advancements which mean greater versatility, higher ac- 
curacy, more speed and convenience in all types of infrared ana- 
lytical work. A careful comparison with other infrared equipment 
will verify how much more the Beckman IR-2 provides. 


After checking over the features outlined here let our tech- 
nical staff further explain them and other important advantages. 
Your inquiry will bring you complete information. Beckman 
lemme National Technical Laboratories, South Pasadena, 
California. 
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other devices have been employed, 
such as the use of activated charcoal, 
silica gel, alkaline solutions contain- 
ing, copper-chloride, hypochlorite, 
others, but none of these are in gen- 
eral use. 


Methods for Mercaptan Removal’ ‘**'* 


Mercaptans are found in practical- 
ly all hydrocarbons, since the differ- 
ent homologues have widely varying 
boiling points. Methyl and ethyl mer- 
captans are found in natural gas and 
refinery gases, while these and higher 
molecular-weight mercaptans occur in 
gasoline and other distillates. The 
various processes available for remov- 
ing mercaptans from gasoline have 
beén summarized by Happel, Cauley, 
and Kelly. These processes fall into 
three types, (1) those which chemi- 
cally convert mercaptans to disulfides; 
(2) those which remove mercaptans 
but which do not affect materially 
other sulfur compounds, and (3) those 
which remove some or all of the dif- 
ferent types of sulfur compounds. 

Processes of Type 1 do not decrease 
the total sulfur content of the gaso- 
line, but merely oxidize the mer- 
captans to disulfides which have less 
objectionable odors than mercaptans. 
These processes include doctor-treat- 
ing, copper-chloride, hydochlorite, 
and lead-sulfide processes. The sulfur 
content may be increased slightly by 
doctor treating. 

Processes of Type 2 are regenera- 
tive, and actually remove the mer- 
captans from the gasoline. They are 
operated in a manner similar to the 
liquid absorbent processes described 
under hydrogen-sulfide removal, Both 
steam regeneration and air blowing 
are employed. These processes in- 
clude the regenerative caustic proc- 
ess, the Shell Solutizer process, the 
Pure Oil Mercapsol process; the At- 
lantic Unisol process, and the Socony- 
Vacuum Tannin Sclutizer process. 

The regenerative caustic process 
uses a caustic-soda solution which re- 
acts with mercaptans to form sodium 
mercaptides. These are separated from 
the solution by steam stripping. This 
process is quite effective for remov- 
ing low molecular-weight mercaptans 
such as methyl and ethyl mercaptans 
from gasoline and other hydrocarbons, 
but does not give good results with 
high molecular-weight mercaptans. 


The Shell Solutizer process uses a 
caustic solution containing solubility 
promoters such as sodium or potas- 
sium isobutyrate or alkyl phenols. 
These increase the solubility of the 
high molecular-weight mercaptides in 
the gasoline and make possible sub- 
stantially complete mercaptan remov- 
al. Regeneration is by steam stripping. 

The Pure Oil Mercapsol process em- 
ploys mixtures of naphthenic acids 
and other organic compounds such as 
alkyl phenols for solubility promoters 
in caustic solutions for mercaptan re- 
moval. Steam stripping is also used 
for regeneration of the solution. 

-The Atlantic Unisol process‘ uses 
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methanol as a solubility promoter for 
caustic-soda solutions for mercaptan 
removal. Steam stripping is used for 
regeneration, with provision for sub- 
stantially complete methanol recov- 
ery. 

The Socony-Vacuum Tannin Solu- 
tizer process® uses a caustic-soda solu- 
tion containing solubility promoters 
similar to those used in the Shell 
Solutizer process. Regeneration is ef- 
fected by air blowing at low tem- 
perature (130° F.) in the presence of 
about 1 per cent of tannin which 
catalyzes the oxidation of mercap- 
tides to disulfides. The disulfides are 
insoluble in the caustic solution and 
separate from it as an oil. The cost 
of regeneration by air blowing in 
this process is materially less than 
the cost of regeneration by steam 
in the other processes. 

One of the principal advantages of 
the Type 2 over the Type 1 processes 
is the fact that the sulfur content 
of the gasoline is reduced by the 
Type 2 processes. Whereas disulfides 
do not have the objectionable odors 
of mercaptans, it has been found 
that they are sometimes,even worse 
than mercaptans in their effect in 
reducing the effectiveness of lead 
tetraethyl for increasing the octane 
value of gasoline. In one case* it has 
been reported that while gasoline 
sweetening by doctor treating showed 
a processing cost of $0.0109 per bar- 
rel as compared with $0.0039 for Tan- 
nin Solutizer treatment, the difference 
in lead tetraethyl requirements to 
bring the two treated gasolines to the 
same octane value was such that the 
net cost of the doctor treatment was 
$0.0643 per barrel greater than for 
the Tannin Solutizer treatment. 

The Type 3 mercaptan-removal 
processes include sulfuric-acid treat- 
ing, catalytic-desulfurization proc- 
esses, and _  catalytic-hydrogenation 
processes. In addition to mercaptans, 
they remove many other sulfur com- 
pounds as well. 

Sulfuric acid has been widely used 
for refining gasoline, and oxidizes 
mercaptans to disulfides which are 
somewhat soluble in the acid, and 
are partly removed thereby. Partial 
renaoval of various other sulfur com- 
pounds is also obtained. 

A number of catalytic-desulfuriza- 
tion processes are in use, in which 
hydrocarbons are passed over cata- 
lysts at elevated temperatures (about 
700° F.). Mercaptans and many other 
sulfur compounds are converted to 
hydrogen sulfide, which may then be 
remeved from the hydrocarbon by 
any suitable process. These processes 
include the Gray catalytic-desulfuri- 
zation process which uses clay as the 
catalyst, the Houdry catalytic-treating 
process, which employs a special spe- 
cial catalyst, and the Perco process, 
which utilizes bauxite as a catalyst. 
The catalysts gradually become inac- 
tive, and may be regenerated by air 
blowing to burn off accumulated car- 
bon and _ sulfides, although with 
bauxite and clay it is sometimes more 
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economical merely to replace the cat- 
alyst as it is spent. Operating tem- 
peratures are kept low enough to 
avoid any substantial cracking of the 
hydrocarbons, though some polymeri- 
zation of unsaturates will occur. A 
number of patents have been issued 
in recent years covering various modi- 
fications of these catalytic-desulfuri- 
‘zation processes, such as the use of 
a charcoal catalyst activated by al- 
kalis, two-stage operation at ‘varying 
temperatures, quenching procedures, 
etc., which indicates that research and 
development work is continuing ac- 
tively in this field. 


Catalytic-hydrogenation processes 


for desulfurization operate under con- 
ditions similar to the catalytic-desul- 
furization processes described above, 
namely, with the hydrocarbon vapors 
being passed over catalysts at tem- 
peratures in the vicinity of 700° F., 
except that hydrogen is added to the 
hydrocarbons to aid in the conversion 
of organic sulfur compounds to hy- 
drogen sulfide. Excess hydrogen is 
separated from the hydrocarbons by 
fractionation or oil absorption, the 
hydrogen sulfide is scrubbed out of 
it by any suitable means, and the 
hydrogen is recycled to the catalytic 
reactors together with the necessary 
makeup hydrogen. Various catalysts 
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have been proposed for promoting 
the hydrogenation of organic sulfur 
compounds to hydrogen sulfide. The 
Union Oil Co. cobalt molybdate proc- 
ess’ employes a cobalt molybdate cat- 
alyst. This process has not been oper- 
ated commercially as yet, but ex- 
tensive pilot-plant operations show 
that it is a very promising method 
for the desulfurization of hydrocar- 
bons containing relatively large per- 
centages of sulfur compounds (as 
much as 3-4 per cent sulfur) that are 
not readily removed by other desul- 
furization methods. Other catalysts 
employed for the removal of sulfur 
compounds by hydrogenation include 
molybdenum sulfide and_ thio- 
tungstates. The Hydroforming proc- 
ess’ was originally utilized primarily 
as a desulfurization process in some 
cases, although it operates at tem- 
peratures high enough so that exten- 
sive cracking of hydrocarbons, with 
simultaneous production of aromatics 
and hydrogen takes place. The sul- 
fur compounds react with the catalyst 
to a considerable extent to form sul- 
fides, which are converted to sulfur 
dioxide and removed during the re- 
generation with air blowing, which 
also burns off accumulated carbon 
from the catalyst. The Hydroforming 
process was used on a large scale for 
the production of toluene during 
World War 2. 

In general, catalytic-hydrogenation 
processes for sulfur removal supple- 
ment the straight catalytic-desulfuri- 
zation processes, and are utilized in 
cases where the sulfur content is so 
high, or the sulfur compounds are 
such (heterocyclic sulfur compounds) 
that they are not removed satisfac- 
torily by the straight catalytic-desul- 
furization processes. These processes 
appear likely to come into more gen- 
eral use with the increasing utiliza- 
tion of high-sulfur petroleums, such 
as the West Texas, California, and 
Mexican crude oils. 

In connection with the subject of 
mercaptan removal, it should be point- 
ed out that the successful operation 
of processes of Types 1 and 2 require 
the prior removal of hydrogen sulfide 
from the hydrocarbons, since the 
reagents employed all will react with 
hydrogen sulfide, and in many cases 
form sulfides that cannot be readily 
regenerated. With processes of Type 
3, hydrogen sulfide removal is desir- 
able, but. is not absolutely essential. 


Removal of Other Sulfur Compounds 


In many cases no effort is made 
to remove sulfur compounds other 
than hydrogen sulfide and mercap- 
tans from hydrocarbons, since most 
of the other compounds do not have 
particularly objectionable odors. How- 
ever, recent information on the dele- 
terious effect of various sulfur com- 
pounds on the tetraethyl lead suscep- 
tibility of gasolines has spurred at- 
tempts to develop economical methods 
for the removal of all sulfur com- 
pounds from gasoline hydrocarbons. 

Carbonyl sulfide, COS, probably 
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ACTIVATED ALUMINAS (F SERIES) These aluminas 
produced from crystalline aluminum tri-hydrate 
are catalytically active. Hard granules are 
available in graded mesh sizes up to one 
inch. Various grades are distinguished by 
surface area, porosity and soda contents 
as low as .1%. 


ACTIVATED ALUMINAS (H SERIES) These aluminas 
are largely amorphous. They have high 
surface area and sorptive capacity, high 
resistance to heat and live steam. Experi- 
mental lots are now available in minus-20 
mesh particles or as spherical balls 4" to 2" 
in diameter. 
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TABULAR ALUMINAS (T SERIES) These aluminas are 
a form of corundum, having high strength and 
resistance to abrasion. They are unaffected 
by high temperatures. They are available in 
graded mesh granules and as spherical balls. 
Balled and granular forms have porosity of 
either less than 10% or approximately 30%. 


OTHER ALUMINAS Hydrated Aluminas, C-700 
Series, have particles less than .5 micron. They 
become active after being heated to ap- 
proximately 300°C. Monohydrated Aluminas, D 
Series, have particles approximately one micron 
in diameter. They are substantially inactive 
catalytically but have considerable porosity. 
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does not occur naturally in petroleum 
hydrocarbons, but may be produced 
in cracking operation, and occurs at 
times in refinery gases. Its boiling 
point, —54° F. at atmospheric pres- 
sure, is very close to that of propane, 
(—48° F.), and carbonyl sulfide is 
quite often found in propane obtained 
from refinery gases. Chemical litera- 
ture reports that carbonyl] sulfide hy- 
drolyzes readily in the presence of 
water to give hydrogen sulfide and 
carbon dioxide, but refinery* opera- 
tions indicate that it is relatively re- 
sistant to hydrolysis, since it has been 
found in appreciable quantities in 
propane that has been treated by the 
Girbotol process for hydrogen sulfide 
removal, followed by the regenera- 
tive caustic process for mercaptan re- 
moval, after which the propylene has 
been removed from the propane by 
sulfuric acid. Carbonyl sulfide may 
be removed from hydrocarbons by 
alcoholic caustic solutions, by primary 
amines, which react with it to pro- 
duce ureas, or by the catalytic desul- 
furization or hydrogenation processes 
listed above, which convert it to hy- 
drogen sulfide. 

Carbon disulfide is not a very com- 
mon constituent of petroleum hydro- 
carbons, although it has been report- 
ed as present in several cases. It may 
be removed by the processes utilized 
for carbonyl! sulfide removal. 

Thiophenols (aryl mercaptans) are 


acidic in nature, and may be removed 
from hydrocarbons by alkaline rea- 
gents, in a manner similar to alkyl 
mercaptans. 

As has been mentioned above, most 
of the other sulfur compounds occur- 
ring in petroleum hydrocarbons may 
be removed, in part, at least, by cat- 
alytic desulfurization and hydrogena- 
tion processes. 

Elemental sulfur may be removed 
from hydrocarbons by fractionation 
or by the doctor treatment, with the 
addition of mercaptans if none are 


already present. These react with sul-_ 


fur in the doctor treatment to pro- 
duce alkyl disulfides. Elemental sul- 
fur is ordinarily present in hydrocar- 
bons only in traces, its most likely 
source being from the oxidation of 
hydrogen sulfide to sulfur and water. 

The accompanying flow diagram for 
desulfurization processes using steam 
regeneration is typical of the Girbotol, 
phosphate, phenolate, alkacid and 
vacuum carbonate processes for hy- 
drogen-sulfide removal, and the re- 
generative caustic, Solutizer, and 
Mercapsol processes for mercaptan 
removal. Absorbers and reactivators 
are usually bubble tray or packed 
towers, arranged for counter-current 
flows of gases and liquids. Similar ab- 
sorbers may be used for treating hy- 
drocarbon liquids, using towers with 
packing or perforated plates, with the 
absorbent solution as the continuous 


phase, and with the absorbent liquid 
level maintained near the top of the 
tower. Orifice or mechanical mixers 
and settling tanks are also employed 
to provide multistage contacting in 
plants treating liquid hydrocarbons. 
In the Unisol process for mercaptan 
removal, the cycle is similar to that 
shown, with additional equipment for 
recoyering methanol from the strip- 
ping steam and from the purified hy- 
drocarbons. 

Desulfurization processes using air 
for regeneration, such as the Sea- 
board, Thylox and Tannin Solutizer 
processes, employ absorbers similar to 
those shown above, but reactivate the 
solutions in suitable contactors. 
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Catalytic Units » Gasoline & Recycling Plants » Topping Units + Cracking Units « Asphalt Plants 


There is a BORN Upflo Heater near vour plant. We would be glad to show it to vou. 


Propane Deasphalting Process 


- fy use of liquid propane as a re- 

_fining agent to precipitate wax, 
résins and asphaltic materials from 
crude residuum for the purpose of 
producing stock for processing into 
lubricating oils has been widely ac- 
cepted by the petroleum refining in- 
dustry for a number of years. How- 
ever, the adaption of the propane- 
deasphalting process to the processing 
of reduced crude in order to increase 
the amount of virgin heavy gas oil 
recoverable from crude oil to be used 
as feed stock for catalytic cracking 
has been comparatively recent. 

Probably the first commercial de- 
asphalting unit to be employed for 
the purpose of recovering virgin heavy 
gas oil catalytic cracking feed stock 
from crude residuum, is the 14,250 
bbl. per day unit, put on stream in 
May 1944, at the Lake Charles, La. 
plant of the Cities Service Refining 
Corp..Separation of the heavy gas-oil 
fraction from the crude residuum 
from the topping units by liquid-pro- 
pane deasphalting is somewhat of an 
innovation when compared with the 
somewhat older process of vacuum 
distillation, but offers certain desir- 
able features obtainable only with 
great difficulty in the latter method 
of cracking-stock preparation. 

The fact that high yields of quality 
products are obtained from the crack- 
ing of the heavier virgin gas-oil frac- 
tion of crude makes it necessary to 


by C. W. Kraemer 


A 14,250-bbl. deasphalting unit has 
been in operation by Cities Service 
Refining Corp. since May 1944, and 
has been found to yield satisfactorily 
good catalytic-cracking-unit charge 
stocks of all gas oil up to 2.5 per cent 
residual material, based on original 
crude. Residual carbon content of the 
deasphalted oils is 2 per cent or less. 
The average cracking stock of boiling 
range above No. 2 furnace oil shows 
residual carbon of 0.5-0.8 per cent. 
Salt content of raw stocks is reduced 
to less than 2 lb. per barrel, in this 
case reducing the salt content of the 
total cracking charge to less than 1 
lb. per barrel. 


maximum economy of refinery opera- 
tion that the miximum quantity of the 
fraction be removed from the crude 
residuum. It is also necessary that 
the residuum carbon content of the 
total feed stock to catalytic cracking 
be held to a minimum in order to ob- 
tain high rates of cracking. The rate 
of cracking is generally limited by 
capacity for burning the carbon de- 
posited on the cracking catalyst and, 
further, since it is known that certain 
metallic salts will poison the cracking 
catalyst it is desirable that the salt 
content of the cracking feed stock be 
reduced to a minimum. 

The propane-deasphalting process 
is quite satisfactory in all the above 
respects since it will: 


C. W. Kraemer 
is a process engi- 
neer with Cities 
Service Refining 
Corp. at Lake 
Charles, La. Krae- 
mer received his 
bachelor’s degree 
in chemical engi- 
neering at Rose 
Polytechnic Insti- 
tute in 1932 and 

served in the operating departments 
of Velsicol Corp. and The Rock Island 
Refining Corp. and in the develop- 
ment department of U. S. Rubber Co. 
before joining Cities Service in 1944. 


1. Make available to catalytic- 
cracking feeds all gas oil in excess of 
2.5 per cent residuum based on aver- 
age crude oil. 

2. Produce deasphalted oils having 
2 per cent or less of residual carbon 
content so that the average cracking 
feed stock of heavier than No. 2 fur- 
nace oil boiling range will have resid- 
ual carbon contents of 0.5-0.8 per cent. 

3. Produce deasphalted oils having 
total salt content of less than 2 lbs. 
per 1,000 bbl. of oil so that the above 
total cracking feed will contain less 
than 1 Ib. of salt per 1,000 bbl. of oil 
and this in spite of wide variation in 
the salt content of the feed to the de- 
asphalting process. 

In utilizing liquid propane as a re- 
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Birmingham Solvent Dewaxing Filters, by vir- 
tue of more than 100 unit installations in the 
plants of leading refiners, have established the 
BIRMINGHAM FILTER as the standard for solv- 
ent dewaxing processes. The BIRMINGHAM 
solvent dewaxing filter is a rotary drum vacuum 
filter type specifically designed for this particular 
service, and fitted with vapor tight hood for totally 
enclosed operation and providing for complete 


Birmingham Rotary Drum Vacuum Filter Installation 


in Texaco MEK Solvent Dewaxing Plant 


insulation of this filter as a unit. Constantly im- 
proved models now include such facilities for 
superior performance as the (patented) DRI- 
CAKE discharge and drum compartment flushing 
device for sharp separation of filtrate and wash, 
and prevention of reverse blow of residual filtrate 
into wax cake or cake discharge blow back, and 
the solvent heated hollow flight wax scroll con- 
veyor for improved wax cake handling. 
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Cities Service propane-deasphalting unit, which prepares heavy gas-oil charge stock for Fluid catalytic-cracking units 


fining agent, advantage is taken of 
the fact that as the liquid propane is 
mixed with the crude residuum in in- 
creasing proportions, a critical point 
is reached at which separation of the 
residuum into two phases occurs, a 
gas oil-propane phase and an asphalt- 
propane phase.: Propane to oil ratios 
in the neighborhood of 4:1 are usually 
satisfactory for good separation. In- 
creasing the propane to oil ratio up 
to a certain limit tends to increase 
the efficiency of separation into the 
two phases. 


Settler Temperature Varied 


After the’ desired propane to oil 
ratio has been established, variation 
of the settler temperature is em- 
ployed for control of product quality. 
Since settler operating temperatures 
are usually held within a narrow 
range, approximately 140° F. to 185° 
F., the liquid propane is just below 
its critical temperature when operat- 
ing under a constant pressure of about 
515 PSIA. As the critical temperature 
of the propane is approached over the 
narrow temperature spread, the affin- 
ity of the propane for holding the 
asphaltic constituents in solution be- 
comes less and less so that at the crit- 
ical temperature, the amount of mate- 
rials held in solution by the propane 
is almost negligible. It is therefore 
evident that the control of the quality 
of the deasphalted gas oil and the as- 
phalt may be accomplished by merely 
varying the temperature of the solu- 
tion. Maximum gas-oil yield is real- 
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ized at the lower temperature and 
minimum gas-oil yield is produced at 
the higher temperature. It is neces- 
sary that the propane and oil mixture 
be kept in the liquid state while in 
residence in the settlers, hence the 
high operating pressure. After the two 
phases are removed from the settlers, 
the process simply becomes a common 
one of evaporating and stripping the 
propane from the deasphalted gas oil 
and asphalt products, condensing the 
propance and returning it to inter- 
mediate storage for further recycling. 

Propane was chosen for the differ- 
ential solvent because, with it, prod- 


ucts similar in nature and quality 
to those produced by vacuum distil- 
lation of the crude residuum may be 
obtained. It is necessary that pro- 
pane of high purity be used due to 
the fact that if a lower molecular 
weight hydrocarbon solvent of the 
methane series was substituted for 
propane under fixed operating condi- 
tions, practically all of the reduced 
crude bottoms would be precipitated 
out of the asphalt fraction. If, on the 
other hand, a higher molecular weight 
hydrocarbon of the methane series is 
substituted for the propane, at the 
same fixed operating conditions, the 


f£ABLE 1 


Operating Period 
Yields 
Reduced crude charge, BPD 
Deasphalted oil product, BPD 
Per cent yield on charge 
Asphalt product, BPD 
Per cent yield on charge 
Operating Variables 
Propane-to-feed ratio 
Settler pressure, psig 
Settler temperature, °F. .................. 
Inspections 
Crude Residuum Feed 
Gravity, ° A.P.I. 
Viscosity, S.U.S. @ 210° F. 
Carbon residue, % 
oe te oe, | SE ne PRE a Rt 
ee Mn i ee. ls ty oS ; 
Deasphalted Oil Product 
Gravity, °A.P.I. .... ~~ 
Viscosity, S.U.S. @ 210° F. .............. 
US Ue ses eveieru cam are Oe bide ated 
Carbon residue, % 3 ’ 
es WORD WOR oi sce ee anetaenee. 
SIS va. 5. 5.¢ what 13 Sup Wa eRe-aen 
Asphalt Product 
Specific gravity ......... ae 
Penetration (100 g. 5 Sec. @ 77° F.).... 


0.9371 


4 5 


15,915 
13,780 
86.58 
2,135 
13.42 


16,957 
14,028 
82.73 
2,929 
17.27 


3.9:1 4.0:1 


505 505 
156 149 


19.2 18.4 

497 5.86 

162 205 
89 

21.4 


208 
2.53 


Rin 2 
110 Sia 104 

0.9985 
90 93 
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TABLE 2 
Operation with high salt content in residuum 


Yields 

Residuum charge 
Gas-oil product 
Asphalt product 


Salt Content 
Lbs./1,000 Bb. 
225 


4.5 


Total 
Lbs. Salt 
3,830 


Operation at average salt content in residuum 


Residuum charge 
Gas-oil product 
Asphalt product 


quantity of material precipitated out 
in the asphalt phase would be con- 
siderably less than that precipitated 
by the propane. In other words, as 
the molecular weight of the solvent 
increases, the quantity of the as- 
phaltic phase becomes smaller and 
smaller for a given type of reduced 
crude provided that the operating 
conditions remain constant. The char- 
acteristics of the products obtained by 
using the higher or lower molecular 
weight hydrocarbon solvents are radi- 
cally different from those produced 
by the propane solvent. If a mixture 
of two solvents was used, propane 
and butane, for example, yields would 
be obtained that would fall in be- 
tween those that would be realized by 
using one or the other of the two 
solvents in the pure state. 


Flow through the unit at Lake 
Charles is shown in Fig. 1. The crude 
residuum from the topping units is 
picked up from intermediate storage 
by two turbine driven four-stage cen- 
trifugal pumps. Suction is also taken 
on the propane storage drum, which 
is held at 265 psig pressure, by two 
turbine driven three-stage, high speed, 
centrifugal pumps. The propane 
streams join the residuum streams in 
ratios of between 4:1 and 5:1 and are 
mixed prior to entering a tubular 
type feed preheater which employs 
low pressure exhaust steam as the 
heating medium. Since the residuum 
enters the battery limits at approxi- 
mately 175° F., and since the propane 
cools the mixture to only a few de- 
grees below the desired temperature, 
the duty of the preheaters is prac- 
tically negligible when operating the 
settler at a temperature of 150°F. 
The propane-oil mixture enters the 
two settlers, in parallel, where separ- 
ation into the two phases occurs. 
Pressure is maintained constant on 
the settlers at 505 psig by means of 
pressure recording controllers. Liquid 
level recorders indicate the level be- 
tween the asphalt and, gas oil phases 
and flow recording controllers main- 
tain the level within the desired lim- 
its by varying the amount of the as- 
phalt phase withdrawn from the bot- 
tom of the settlers. The asphalt set- 
tlers are 8 ft. LD by 45 ft. drums 
mounted at an angle of approximately 
6° from the horizontal. The interiors 
are arranged with perforated baffles 
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Salt Content 
Lbs. /1,000 Bbl. 
162 


Total 
Lbs. Salt 


2,462 100.0 
29 


11 


2,434 98.9 


100.0 


spaced at regular intervals for the 
purpose of obtaining better separation 
between the gas oil-propane phase 
and the asphalt-propane phase. The 
asphalt product carries with it an 
almost equal volume of propane and 
is withdrawn from the lowest point 
of the settlers and is charged directly 
to a gas fired reboiler furnace where 
the mixture is heated to approxi- 
mately 450°F. The heated mixture 
discharges to the asphalt flash drum 
where the major portion of the pro- 
pane is flashed directly to the propane 
condensors. The propane vapors are 
condensed and returned to the pro- 
pane storage or surge drum for fur- 
ther recycling. 


The asphalt is then fed to a vertical 
stripper, operating at atmospheric 


pressure, where the remaining traces 
of propane are stripped out by means 
of 450° F. steam. The steam and the 
propane vapors are taken overhead 
to a jet condensor where the steam 
is condensed and withdrawn. ‘The pro- 
pane vapors are taken overhead 
through the compressor dry drum to 
one of the two 600-hp. two-stage com- 
pressors which compress the vapors 
to 285 psig. required to force the pro- 
pane through the condensors and back 
into the liquid propane storage drum. 
The asphalt is removed from the 
stripper by means of a steam driven 
reciprocating pump. Heavy catalyti- 
cally cracked cycle gas oil is blended 
directly into the discharge of the as- 
phalt product pump in the proper pro- 
portions for production of No. 6 fuel 
oil. 

The deasphalted gas oil-propane 
phase is withdrawn overhead from the 
asphalt settlers and discharges suc- 
cessivély into two low temperature 


steam kettles and then into two high 


temperature steam kettles where the 
greater portion of the propane is 
flashed directly to the propane con- 
densors. From the condensors, the 
liquefied propane returns to the pro- 
pane storage drum. The deasphalted 
gas oil is then charged to a vertical 
atmospheric stripper tower similar 
to the one used for stripping the as- 
phalt. The remaining traces of pro- 
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pane are stripped from the gas oil, by 
means of steam, into the jet condenser 
which serves both the gas-oil and the 
asphalt strippers. 

The propane free deasphalted gas 
oil is removed from the stripper by 
means of a steam driven reciprocat- 
ing pump and may either be segre- 
gated in intermediate storage tanks 
or be blended in various proportions 
with the heavy gas-oil fractions from 
the topping units to make up the feed 
stock for the catalytic cracking units. 

Table I presents data covering 
yields and typical inspections of the 
feed and products when operating the 
unit at various rates of throughput, 
settler temperatures and propane-to- 
oil ratios. Normally the unit is oper- 
ated to produce maximum yields of 
gas oil and consequently, the settler 
temperature is held between 140° and 
150° F. Propane-to-oil ratios are usu- 
ally maintained as high as the tem- 
perature of the propane condenser 
cooling water will permit. Operating 
Period 1 demonstrates what yields 
may be expected when operating at 
the higher temperature range. 

Table 2 demonstrates the efficiency 
of the unit as a means of removing 
the salt from the heavier gas-oil frac- 
tion. It has been possible to consis- 
tently hold the salt content of the de- 
asphalted gas oil at 2 lbs. and less of 
salt per 1,000 bbl. of oil. 

The process, in addition to the 
product yield and quality advantages 
previously mentioned, is simple and 
economical in its operation. Net con- 
sumption of solvent is small and the 
solvent is cheap in itself, ordinarily 
having no alternate use value except 
as fuel. 


S.A.E. Speakers to Discuss 
Fuel Problems in Aircraft 


NEW YORK.—Several talks of in- 
terest to oil engineers will be given 
during the 3-day national aeronautic 
meeting opening April 3 at the Hotel 
New Yorker in New York under the 
sponsorship of the Society of Auto- 
motive Engineers. 

_ “Fuel and Lubricating Oil Require- 
ments for Personal Planes” will be 
discussed by C. T. Doman, Aircooled 
Motors Corp., the afternoon of April 
4. S. D. Heron, Ethyl Corp., will 
speak on “Fuel Sensitivity and En- 
gine Severity in Aircraft Engines” 
the afternoon of April 5. Another 
discussion April 5 is on “Utilization 
of the Exhaust Gas of Aircraft En- 
gines” by Benjamin Pinkel, National 
Advisory Committee for Aeronautics. 


Iran Production 


NEW YORK.—Crude oil production 
for the entire month of November 
amounted to approximately 11,172,000 
bbl., compared with -about 11,161,000 
bbl. for October. ; 
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VALVES... or 


Your Liquid Level Gages 
.... for Your Jerguson Gages 


JERGUSON 





|* words “& Valve” in our company name were not included just to 
make the name longer and more imposing. They cover an important 
division of our business . . . the design and manufacture of valves for 
gages for all liquid level indicating requirements. 

Ever since we began to make gages years ago, we realized that the 
valves were as important as the gages themselves. We have put just as 
much engineering thought and manufacturing skill into our valves as 
into our gages. 

Jerguson Valves are the ones to buy . . . for any liquid level gage in- 
stallation. Always order them when ordering your Jerguson Gages. You 
can obtain any type valve desired: plain, automatic-closing, quick-closing, 
jacketed, offset. 

We make gages and valves of any metal required to meet specific cor- 
rosive conditions. Valves are furnished with any type and size of con- 
nections required. 


JERGUSON GAGE & VALVE CO. 


85 Fellsway Somerville 45, Mass. 


3-JV-2 


Representatives in the Following Cities 


Los Angeles 6, Calif. 
Marshalltown, Iowa 
Memphis 3, Tenn. 


San Francisco 10, Calif. 
Seattle 9, Wash. 
St. Louis 11, Mo. 


Ohio Minneapolis, Minn. Tulsa 12, Okla. 
Detroit 4, Mich. New York 17, N. Y. Wilmington, Del. 
Houston 1, Texas Pittsburgh, Penna. Mex‘co, D. F. 


Portland 8, Oregon 
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Montreal 13, P. Q., Canada 


The Acid Flocculation Test— 


A Method for Determination of Gum 
Content of Heavy Distillate Fuel Oils 


by W. A. Proell and J. A. Bolt 


Introduction 

ears technologists have recog- 

nized for many years that there 
is present in diesel fuels and burner 
oils a material which is analogous to 
gum in gasoline in its effect upon 
performance. Gummy deposits, 
formed on pumps, injectors, screens, 
nozzles, etc., affect the performance 
of the mechanism in which the fuels 
are utilized. The problem of predict- 
ing, evaluating, and mitigating mal- 
performance is complex. If possible, 
any study of the problem should be 
based on measurements of only that 
material which gives rise to such 
malperformance. Considerable _ re- 
search’? has been carried out on de- 
vising and using accelerated aging 
tests on fuel oils; but these tests can 
be justified only when a _ suitable 
method is available to measure the 
true gum formed. With an acceptable 
method for measuring the gum con- 
tent, it will be comparatively easy to 
develop accelerated aging tests which 
will correlate with service perform- 
ance. This paper presents a conven- 
ient method for this primary meas- 
urement of the gum content of heavy 
distillate fuels. 

Most workers have considered gum 
determination in fuel oils to be sim- 
ilar to determination of gum in gas- 
oline. They feel that the nonvolatile 
residue is the material which depos- 
its on vital engine and burner mech- 
anisms. Accordingly, attempts to de- 
termine the gum have been made by 
means of evaporation tests. The evap- 
orations are effected at relatively high 
temperatures in the presence of an 
inert gas** or by vacuum evaporation 
in a stream of inert gas.° These au- 
thors recognize that the nonvolatile 
residue they call gum may contain 
material which is completely innocu- 
ous: additives, heavy lube oil, poly- 
mers, etc. One attempt to measure 
true gum departed from the evapora- 
tion technique by using alcohol to 
extract the gum from the oil. Because 
of the poor selectivity of the alco- 
hol, that method does not appear 
promising. 

‘The method of determining gum in 
distillate or diesel fuels need not be 
analogous to that used with gasoline. 
With gasoline, any nonvolatile residue 
is an evident detriment to systems in 
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B* flocculating distillate fuel 

gums with hydrochloric acid 
a test has been developed which 
is regarded as suitable to dis- 
tinguish between gums and 
heavy. low-volatility hydrocar- 
bons present in the tested ma- 
terial. Duplicate analyses on 
high-gum-content distillate fuels 
check within 2 per cent of the 
gum content; average variation 
of 5 per cent should be obtained 
by analysts. Concentrated HCl 
and finely divided filtercel are 
added to a sample of fuel, 
carried through the test proce- 
dure, and the flocculated gum 
filtered out. Iron compounds are 
gum-forming catalysts and must 
be excluded from the test. 











which the fuel is partially or com- 
pletely vaporized prior to injection 
into the combustion zone. In diesel 
engines and distillate-fuel burners, 
whose fuels are introduced in the liq- 
uid phase, only oil-insoluble mate- 


rials can precipitate and foul the 
mechanisms prior to entering the com- 
bustion zone. Because of these inher- 
ent differences in the types of mech- 
anism in which gasolines and heavier 
distillates are used, it seems quite ob- 
vious that methods of evaluating the 
gum content ought to differ in the 
two cases. 

The proposed method, which is 
called the acid flocculation gum test, 
is based on the theory that the gum 
which deposits in fuel systems is 
present in the oil as a colloidal dis- 
persion and can be flocculated by 
concentrated hydrochloric acid with- 
out causing a chemical change in the 
oil itself. The method consists in con- 
tacting an oil with the acid, filter- 
ing out the floc, washing it free of 
oil, and weighing. If the theory is 
correct, only oil-insoluble materials 
will be precipitated; oil-soluble ma- 
terials, irrespective of molecular 
weight, will not be measured as gum. 


Method 


- Filter the oil sample through a 
small, coarse filter paper to remove 
ordinary sediment. Transfer exactly 
100 cc. of oil (20° C.) to a 250-ce. glass- 
stoppered graduated cylinder. Add 0.5 
gram of dry, iron-free filtercel (see 
discussion). Then add 50 cc. of c.p. 
concentrated hydrochloric acid and 
wipe the mouth of the cylinder free 
of the filtercel. Stopper the cylinder 
and shake it vigorously for 2 minutes. 
Allow the cylinder contents to react 
for exactly 2 hours, shaking the cyl- 
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inder every 15 mimutes by inverting 
it two or three times. At the end 
of the 2-hour period the gum will 
have been flocculated and will be 
ready to separate by filtration. 

A glass filter tube is constructed, 
55 cm. in length and 25 mm. in diam- 
eter, equipped with a drawoff 8 cm. 
long and 7 mm. in diameter. Attach 
this to a stand, put a small glass- 
wool plug in the bottom, and add 
about 2 grams of filtercel to the tube. 
Apply vacuum to the tube and tamp 
the filtercel. down with a glass rod, 
to form a dense, coherent pad 0.75-1.0 
in. thick. If the pad is not thick 
enough, add more filtercel. Then add 
50 cc. of acetone, suck the filter dry, 
add 25 cc. of concentrated c.p. hydro- 
chloric acid, and allow to stand until 
the flocculation step is complete. 

When the oil is ready to filter, at 
the end of the 2-hour period, apply 
vacuum to the filter tube until it is 
sucked dry. Shut off the vacuum. 
Shake the graduated cylinder vigor- 
ously and pour its contents into the 
filter. Considerable mixed gum-filter- 
cel may remain in the graduate; make 
no effort to remove this. Allow the 
acid mixture to filter through the fil- 
tercel pad by gravity for 10 minutes, 
and then apply a slight vacuum so as 
to pull the filter dry in 20 minutes 
more. Shut off the vacuum. Add to 
the graduate 50 cc. of hexane (see dis- 
cussion), shake, and add to the filter 
in such a manner as to wash the walls 
of the tube. Allow the hexane to per- 
colate through the filter by gravity 
for 3 minutes, then apply vacuum to 
pull the filter dry in an additional 
3 minutes. Add 100 cc. of distilled 
water to the graduate, shake vigor- 
ously, and add to the filter as soon as 
the first hexane wash is completed. 
Allow to percolate by gravity for 3 
minutes, then apply vacuum to pull 
it dry in 10 minutes. Wash the grad- 
uate again with 50 cc. of hexane, and 
add to the graduate as in the first 
hexane wash. Discard all filtrates. 
The gum is present chiefly on the fil- 
ter, with some in the graduate, in a 
pure and oil-free state. It is now ready 
for recovery. 

Add 50 ce. each of residue-free ace- 
tone and alcohol (95 per cent) to the 
graduate. Shake and allow to stand 
for a few minutes to dissolve the 
gum particles. In the meantime wipe 
the drawoff tube on the filter clean 
of oil and attach a 500-cc. filter flask. 
Pour the alcohol-acetone mixture into 
the filter tube, allow it to percolate 
3 minutes, then suck it dry. Repeat 
using residue-free alcohol and chloro- 
form (50 cc. of each); combining the 
filtrate with the previous filtrate of 
alcohol-acetone. Wash the drawoff 
tube with a little acetone, and allow 
the washings to fall into the com- 
bined filtrates. The filtrate now con- 
tains all the gum in solution. The 
filtercel should be white. Filter the 
gum solution through a small coarse 
filter paper (this removes any filter- 
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cel which may have escaped from the 
filter tube) and collect it in a beaker. 
Wash the empty filter paper with a 
little acetone; be sure no gum re- 
mains on the paper. 

Two methods may be used to meas- 
ure the gum: at this stage. The most 
rapid technique is to evaporate the 
gum solution by the A.S.T.M. D381-42 
test procedure. Because all the solu- 
tion cannot be added to the gum 
beaker at one time, it should be added 
in increments as the evaporation pro- 
ceeds. Do not allow the beaker to 
evaporate to dryness before all the 
solution has been added. Otherwise, 
the beaker will become too hot and 
will spatter when a new increment 
is put in. When the evaporation is 
complete, finish the test as described 
in the A.S.T.M. procedure. In some 
cases, where the gum is light and 
fluffy, the rate of air blowing should 
be reduced to avoid blowing the gum 
away, especially after the beaker be- 
comes dry. 

Where the A.S.T.M. apparatus is 
not available, the gum solution may 
be evaporated to dryness in conven- 
tional glass gum dishes on the steam 
bath, blowing with clean (filtered) 
air. In this case the dishes must be 
dried to constant weight at about 250° 
F., usually a matter of 4-10 hours. 


Discussion 


The filtercel (diatomaceous earth) 
used in the test is the low-flow-rate, 
fine type. It should be purified before 
use by washing with hydrochloric acid 
to remove traces of iron. Ferric chlo- 
ride was found to be a catalyst which 
accelerated gum formation, presuma- 
bly by a polymerization process. The 
effect of iron appears to be specific. 
Fairly large amounts of zinc chloride 


cause no polymerization, as is shown 
by the following data: 


Test Gum 
No. Description (mg./100 ml.) 
38A Cracked oil, method as 

I os ois rake, beeches odie 53.1 
48B Same, with 0.5 g. zinc 

acetate added ............ 54.9 
48C Same, with 0.5 g. ferric 

chloride added ........... 109.4 


Filtercel is added to the precipita- 
tion cylinder to keep the flocculated 
gum from coalescing into a lumpy 
mass difficult to wash free of oil. 

The filter tube described is the re- 
sult of many experiments with filter- 
ing techniques. Other forms of filter, 
such as Gooch crucibles, have been 
more difficult to operate or have 
given poor results. The flocculated 
gum is very fine, and a careful fil- 
tration is necessary to hold all of it 
on the filter. 

The hexane used in these tests is a 
technical material. It is important that 
the hexane contain not more than 2 to 
3 per cent of aromatics. It must also 
be free of gum and heavy ends. 

The time specified to flocculate the 
gum and carry out the filtration and 
washing steps is believed to be the 
optimum; it is long enough to pre- 
cipitate the gum and short enough 
to avoid appreciable resin polymeriza- 
tion. Prolonged contact of the oil with 
acid gives slightly higher gum values. 

Although the test procedure is 
somewhat laborious, it has been found 
that five or six determinations can be 
carried out simultaneously by one 
operator. 

Experimental 


Using the above technique, typical 
gum values were obtained on a num- 
ber of commercial diesel fuels. The 
results obtained are presented in 

(Continued on Page 238) 


TABLE 1—TESTS ON COMMERCIAL DIESEL FUELS 


RN Ra x ona chose cake css Sesenk 4418 
SS 2 ere 36.3 
eS Are 41.0 
ES ee rere 5-6 
Carbon res., wt. per cent .......... 0.01 
ee eee Oe eee 180 
A.S.T.M. Distillation— 

OSS ee 188 

} ff SL re 438 

I i655 8-5-0 Als dhake + aw acne 576 

90 per cent 

A See eee 710 
I I os a's 5p 5:5 44 o.cccdirtewt hela o's 12.00 
a rea. 65.3 
Gum content, mgs./100 ml. ........ 22.3 


4420 4421 4422 4425 4426 4400 
41.5 35.6 38.0 33.7 29.9 278 
38.5 32.2 32.6 43.9 42.9 38.8 
1 24-3 81-14% 2 3-332 Black 

0 0 0 0.02 0.01 0.05 
181 128 162 137 161 120 
426 360 368 420 358 380 
484 406 422 476 476 478 
548 458 494 564 578 555 
594 Rae 5768 720 690 656 
626 584 618 744 728 709 
12.26 11.48 11.79 11.77 11.55 11.31 
15.2 46.5 61.6 54.7 48.2 33.4 
5.1 27.7 6.5 6.0 79.5 76.0 


TABLE 2—EFFECT OF AGING ON GUM CONTENT 


Acid 
treatment, 
Ib. 75% 
Fuel— acid/bbl. 
1. MC virgin gas oil ........ None 
2. Blended fuel— 
50% virgin ............. None 
50% therm. ckd. ....... 3.0-Rerun 
3. Thermally cracked ...... None 
4. Thermally cracked ...... 3.0-Clayed 
§. Thermally cracked ...... 5.0-Clayed 
6. Lt. catalytic cycle ....... None 
7. Lt. catalytic cycle ....... .5-Rerun 
8. Lt. catalytic cycle ....... 3.0-Rerun 
9. Heavy catalytic cycle..... None 
10. Heavy catalytic cycle..... 1.5-Rerun 
11. Heavy catalytic cycle..... 3.0-Rerun 
12. Heavy catalytic cycle..... 5.0-Rerun 


Acid flocculation gum—Mgs./100 M1. 
- & 





20hrs. 8Mo. 9Mo. 13Mo. 20Mo. 


Init. 200°F. 90°F. 90°F. 90°F. 90°F. 

3.6 a rs hy Ye 8.4 
(4-5) f 

Vie ae 2 14.7 

23 39.4 Mi 

32 3.2 7.0 % 

32 3.4 74 ie 
*10.1 145 a 20.1 

18 22 3.7 3 

2.1 2.5 3.1 
104 618 bs 62.1 

46 245 232 e 

28 lll) = 115 3 

25 6.6 6.5 . 


*Aged in barrels about 6 weeks before initial gum was determined. 
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Training Operators for 
Refinery Efficiency 


by J. B. Hamblen* and W. A. Sullender* 


on an industrial unit as complex as a 

large modern refinery, many fac- 
tors contribute to efficient operation. 
Certainly the equipment must be de- 
signed correctly, built strongly and 
accurately, and maintained in good 
working order. For each individual 
unit the proper raw materials must 
be selected, the best operating condi- 
tions determined, and the most value 
realized from the final products. When 
all this has been done or provided 
for, the charge tanks are full and 
the rundown tanks are empty. From 
this point on efficiency is in the 
hands of the operators who get the 
material from the charge tanks into 
the rundown tanks. With the large 
complex modern units, this requires 
a lot of doing. Good operators must 
know how the equipment works, 
what factors control the process, and 
what adjustments to make to keep 
the process going smoothly and con- 
tinuously. Because the materials han- 
dled are highly inflammable, safe 
practices must be understood and 
diligently followed. All this requires 
either long experience or thorough 
and intensive training. 

The methods employed in train- 
ing operators at the Texas City, Tex., 
refinery of Pan American Refining 
Corp. will be of interest to those 
who contemplate similar instruction 


*Department head; tassistant department 
head, catalytic and distillation department, 
Pan American Refining Corp. 


courses. The Texas City refinery is 
one: of the largest new refineries 
in the country and expansion has 
been rapid. Starting just before the 
outbreak of war and immediately 
thereafter, the construction of new 
units approximately doubled the re- 
quirements for operators. The loss 
of trained personnel to the armed 
forces added to the number of new 
men who had to be trained. Even the 
older operators who remained had 
to be instructed in the operation of 
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the new units which employed equip- 
ment and processes new to the in- 
dustry. 

Any training program will be suc- 
cessful only if the people taking the 
training want to know more about 
the subject. The greater the interest, 
the more successful the course of in- 
struction. When more information 
means a better job or more security 
in the same job, interest is likely to 
be keen. It is possible further to 
stimulate interest by choice of teach- 
ing methods and by a judicious pre- 
paratory sales program. However, it 
is essential that the customers want 
the information before the instruc- 
tion is started. The training program 
which has been carried out at Pan 
American had the advantage that the 
men were eager to know more about 
the subject. All were either being 
upgraded or were being transferred 
to the newest in refining processes. 
The courses of instruction were 
planned to stimulate interest and to 
present the most useful informa- 
tion. 


What, Why and How 


In each case the program was start- 
ed with an explanation of the process 
—“what is to be done, why it is to be 
done, and how it is to be done.” The 
source, composition, and properties of 
the raw materials, and the proper- 
ties and function of the catalyst were 
studied. The composition and the 
properties of the final products were 
discussed. The effects of operating 
variables on product quality and 
yields were presented in a general 
way. It was found that this infor- 
mation was welcomed and _ subse- 
quently was used to advantage, even 
though few had studied chemistry or 
general science and most had educa- 
tions of high school or less. 

The equipment and its operation 
was studied in detail, with attention 
to safe and efficient control of the 
process. General flow diagrams were 








Fig. 4 


THE OIL AND GAS JOURNAL 












Got Any 


TOUGH JOES 


Like These Around Your 
Plant ... Or Coming Up? 





If you do have similar furnace conditions and your 
headers are of the “rolled-in” type with plug closures, 
chances are you are having trouble that no amount of 
seal-welding, re-rolling and plug-driving will cure. 
Steam in the header box is a must, replacement of a 
tube is a major operation, coming off-stream, testing 
and getting back on-stream again is really a nightmare! 

Not so for the operators who have discovered the 
advantages of UNIBOLT Furnace Fittings. They seal 
even the lightest gases (hydrogen, for example) under 
extremely high temperatures and pressures, utilizing a 
mechanical joint that eliminates all of the hazardous 
inefficiencies of “rolled-in” header connections and 
plug type closures. A renewable seal ring (of slightly 
softer metal than tube or return bend body) absorbs 
creep and thus relieves the furnace fittings of strain 
that would otherwise result in a joint failure. Heading 
up is fast and easy. Put a UNIBOLT Streamlined 
Return Bend on two tubes, tighten two bolts, and that’s 
all. Perfect interchangeability, plus the renewable 
metal ring gasket, obviates the need for returning the 
same fitting to the tubes from which it was removed. 

Advantages too numerous to mention here are fully 
explained in Bulletin R-42, a copy of which will gladly 
be sent on request. 


THORNHILL-CRAVER COMPANY 
HOUSTON, TEXAS 
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put on the black- 

board and detailed 

diagrams of each 

system were pre- 

pared for distribu- 

tion. As each sys- 

tem was studied, 

attention was given 

to individual pieces 

of equipment used 

in the system and 

cutaway views (Fig. 

1), colored diagrams 

and written expla- 

nation were distrib- 

uted for insertion 

in loose-leaf folders 

for each individual. 

Even cartoons were 

drawn and used 

where some point 

in operation or safe- 

ty could best be il- 

lustrated with a lit- 

tle humor (Figs. 2, 

3, 4). Special equip- 

ment such as 

valves, pumps, 

compressors, and 

instruments were 

shown in sketches 

and their operation 

was explained. For 

example, Fig. 5 

is an instrument- 

control-system diagram for slide- 
valve operation on a catalytic-crack- 
ing unit. Such sketches were posted 
on the control boards during initial 
operations. 

Lectures and question-and-answer 
sessions were relieved by trips to the 
unit to see the equipment being 
studied. As flow diagrams were 
worked out on the board, the lines 
and other equipment were followed 
in the field to associate the actual 
equipment with the information be- 
ing presented in the classes. The field 
inspections were made in groups of 
two or three and no field talks or 
guided trips were made. Each group 
worked out the system for itself and 
asked questions upon reassembly. 


Acid Flocculation Test 


(Continued from Page 235) 
Table 1. These stocks were purchased 
samples of oils sold in 1941-1942 as 
diesel fuels. They cover a wide range 
of materials representative of those 
used in high-speed automotive as well 
as low-speed stationary diesel service. 
The samples were fairly typical of 
current diesel fuel sales and include 
products from a variety of companies 
and areas. The samples were about 
3 months old when analyzed. 

In Table 2 is presented a summary 
of data showing the effect of aging, 
in both accelerated and extended 
aging tests, on a number of refinery 
stocks. The accelerated tests were 
carried out in a constant temperature 
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Fig. § 


The training was finished by going 
over the previously prepared start- 
ing instructions, operating instruc- 
tions, and shutting-down instructions. 
Frequently these were changed or 
supplemented by points brought out 
in the discussions. It has been found 
that the operators preserve the notes, 
drawings, and diagrams collected in 
these courses of instruction and make 
use of them in teaching new men 
who come into the organization later. 
The training courses have proved 
their value in producing operators 
who know how to run the units safe- 
ly, efficiently, and smoothly during 
normal operations and who are alert, 
confident, and resourceful in times of 
emergency. 


oven at 200° F. using 100 ml. of the 
fuel in a 250-cc. lipped, glass-stop- 
pered Erlenmeyer flask, in which the 
gum could be flocculated later with- 
out transferring the oil. The aging 
tests at 90° F. were carried out in 
vented quart glass bottles, starting 
with about 800 ml. of oil. Some of the 
oils formed a flocculent precipitate in 
both the accelerated and long-time 
aging tests. This precipitate was de- 
termined separately and is not in- 
cluded in the figures shown in the 
table. 

Fuel 3, an untreated thermally 
cracked stock, is unstable. The aged 
fuel is known to give poor perform- 
ance in both diesel engines and do- 
mestic burners, because of excessive 
gum deposits. Fuel 1 and 2, stable 
in storage, are known to be satisfac- 


tory in that they have a negligible 
tendency to form gum in the fuel sys- 
tems of diesel engines or ‘domestic 
burners. 


Validity of the Test 


Because the test was recently de- 
veloped, no opportunity has been af- 
forded as yet for extensive correla- 
tion with actual service performiance 
in the various types of equipment in 
which heavier distillate fuels are 
used. The results appear rational, 
however, in that straightrun stocks, 
such as kerosene, known to be sta- 
ble in storage show a very small in- 
crease in acid flocculation gum con- 
tent in extended storage tests. Un- 
treated thermally or catalytically 
cracked stocks show appreciable in- 
crease in gum content during rela- 
tively short periods in storage. Fur- 
thermore, the test is independent of 
the volatility of the fuel, as is indi- 
cated by data in Table 1 on the field 
samples of typical diesel fuels. Re- 
producibility was found to be good 
provided the prescribed technique for 
carrying out the test is closely ad- 
hered to. Careful duplicate analyses — 
on high-gum stocks give results dif- 
fering by about 2 per cent in total 
gum content—a deviation of 0.8 mg. 
in 40 mg. total gum. An average de- 
viation of 5 per cent should be readily 
obtained. 

The proposed test is regarded as a 
suitable method for distinguishing 
between gum and the hydrocarbons 
of low volatility- present in diesel or 
distillate fuel oils. It is believed that 
such a method is the initial step in 
studying the gum problem and is 
highly desirable for determining the 
real effects of aging on field per- 
formance of these fuels. 
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R. E. King has been transferred 
from the New Orleans office of The 
Texas Co. to Jackson, Miss., to suc- 
ceed Dick Priddy who has resigned 
as geologist for the company to teach 
chemistry and geology at Millsaps 
College in Jackson. 


Charles S. Agey has become geol- 
ogist in charge of the Wichita, Kans., 
office of Amerada Petroleum Corp. 
following his release from the serv- 
ice. ' 
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Fluid catalytic cracking units Nos. 1 and 2, at The Texas Co.’s Port Arthur, Tex., refinery, maintenance of which is discussed in this article 


Fluid Catalytic Cracking Units Present 


~ Complex Problems in Maintenance 


7s Texas Co. has in operation 
four fluid catalytic cracking units, 
the first of which has been in opera- 
tion since March 1944. Experience in 
connection with the operation and 
turnaround of these units has dem- 
onstrated the necessity and justifi- 
cation for thorough study and care- 
ful attention to the maintenance 
problems of this particular type of 
equipment. High on-stream time is of 
major importance on these units be- 
cause of the loss of high octane gaso- 
line blending components occasioned 
when shutdowns are necessary, the 
high cost of turning the units around, 
and the large labor requirements. 


Peculiarities of Maintenance 


The maintenance of fluid catalytic 
cracking units presents different 
problems from other types of units 
because of the fluid flow of large 
amounts of catalyst with resulting 
erosion, the high temperatures ex- 
perienced during regeneration and 
the large size of lines necessitated by 
the low pressure and high catalyst 
flow rates. , 

Many installations of the same gen- 
eral design of fluid catalytic crack- 
ing units were made at approximate- 
ly the same time. The step from 
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pilot plant units to large scale fluid 
catalytic cracking units was made 
over a short period of time so that 
it was not possible to modify the 
design to eliminate points of weak- 
ness which show up on commercial 
scale installations. 

The major difficulties encountered 
on fluid catalytic cracking units may 
be classified as follows: 

(1) Erosion; (2) temperatures in ex- 
cess of design due to failure of in- 
ternal insulation; (3) plugging and 
coking; (4) mechanical equipment 
difficulties. 


Erosion 


Erosion is known to be a function 
of velocity, catalyst concentration, 
angle of impingement and probably 
of catalyst shape and -abrasiveness. 
Eddy currents set up by flow ob- 
structions, line shape and position 
and extraneous entering streams may 
result in an abnormally high number 
or velocity of impacts and localized 
erosion. Attempts have been madeé 
to predict or explain points of high 
erosion by visual observation of cata- 


lyst flow in small glass reproductions . 


of the commercial line systems. Gen- 
eral indications: resulted: but were in- 
conclusive because of wall effect. 


The points of excessive line ero- 
sion may be grouped as follows: 

1. Those resulting from use of short 
radius bends: (a) reactor inlet lines; 
(b) recycle catalyst carrier lines; (c) 
air-catalyst distributing spider in re- 
generator; (d) flux and dilution cat- 
alyst carrying lines. 

2. Those resulting from eddy cur- 
rents or interference with catalyst 
flow by fixed obstructions or di- 
vergent streams: (a) sloped straight 
section of reactor inlet lines; (b) oil 
injection points on reactor inlet lines; 
(c) thermowells and guards; (d) car- 
rier air injection points and line be- 
low standpipe; (e) lap rings on inter- 
nally insulated pipe; (f) piping adja- 
cent to sprays in regenerator over- 
head lines and waste heat cooler out- 
let ducts. 

Corrective steps taken or under con- 
sideration are as follows: 

1. Replacement of short radius 
miter bends with long radius smooth 
bends. 

2. Provision of wear plates, par- 
ticularly in carrier lines below stand- 
pipes. 

3. Employment of material more re- 
sistant to erosion. 

4: Provision ‘of fluffing lines in bot- 
tom of horizontal section of lines to 
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prevent catalyst dropping out and 
causing high velocity in the upper 
horizontal section and entering the 
bend. 

5. Elimination of auxiliary nozzles 
and thermowells in lines wherever 
possible. 

6. Provision of distributor plates to 
obtain uniform carrier air flow in 
place of jet effect originally obtained. 

7. Provision of buffer strips ahead 
of lap ring welds. 

Erosion has also been a problem 
on the following equipment: slide 
valves, cyclones, and reactor shell, 
however, problems in connection with 
these items are deemed too lengthy 
to include in this article. 


Temperatures in Excess of Design Re- 
sulting from Failure of Internal 
Insulation 


The catalyst carrying line systems 
on the regenerator side of the Port 
Arthur units were internally insu- 
lated and provided with an internal 
metal liner. The pressure wall and 
the expansion joints and bends were 
designed on the basis of reduction in 
flowing temperature through the in- 
ternal insulation. 


No provision was made in the origi- 
nal internally insulated pipe design 
for vapor stops to prevent flow of 
catalyst and vapor back of the liner 
and against the pressure pipe wall. 








HAMMER PLUG VALVES 
mc » + TIA SS a 


ALL STEEL BALANCED TYPE PLUG VALVES 
BAR OPERATED 150 LB. AND 300 LB. TYPES 


With the exclusive Hamer plug adjusting nut 
that insures perfect control of the plug under 
all conditions, by lifting the plug to a free 
turning position — easily, quickly, a reverse 
turn restores the plug to perfect adjustment 
in the body. These valves are designed for 









Hamer Stee! Plug Valves 
. Model No. FS15P 

Working pressure 250 Ibs 

Test pressure 500 Ibs 


a wide variety of uses where either a lub- 
ricated or non-lubricated valve is required. 
Where a lubricated or grease-seal valve can- 
not be used, the grease fitting is removed and 
replaced by a pipe plug. Sizes 2”, 2%”, 3”, 
4”, 6”, 8” Write for new engineering bulletin 





Hamer Stee! Plug Valves, Model No FS30P 


orking pressure 600 Ibs. 
Test pressure 1200 Ibs. 













Flow of catalyst and vapor back of 
the liner was found to occur to an 
excessive extent due to the following: 

1. Erosion of the lap rings cover- 
ing the space between adjacent sec- 
tions of lining in carrier lines. 

2. Flow of catalyst back of the lin- 
ers on standpipes by improper in- 
stallation of aeration nipples. 

Loss of insulation and high pipe 
wall temperatures resulted. 

Severe erosion of the pipe wall re- 
sulted from flow of catalyst back of 
the liner on the horizontal and bend 
portion of catalyst carrier lines. Bow- 
ing and corrugation of standpipes re- 
sulted from the high wall tempera- 
ture described above. 

The internal insulation on the spent 
catalyst carrier line has been re- 
designed to incorporate the follow- 
ing improvements: (a) vapor stops at 
every panel to prevent flow of cata- 
lyst back of the liner; (b) provision of 
wear plates over the liner in the bend 
section; (c) provision of buffer strips 
ahead of the lap ring welds to pre- 
vent erosion and failure of the lap 
rings. 

Vapor stops have been installed at 
some locations and modifications 
made to prevent aeration air flow 
back of the liners on the internally 
insulated standpipes. 

The original internally insulated re- 
cycle catalyst standpipes on the Port 
Arthur units have been replaced with 
unlined pipe. Further replacement 
of internally insulated pipe with un- 
lined pipe will depend on the per- 
formance of the improved internally 
insulated pipe described above. 

On The Texas Co. Los Angeles and 
Lockport units, no internally insu- 
lated pipe was used. All lines on the 
regenerator side were fabricated of 
unlined carbon steel. So far, the only 
difficulty due to use of unlined pipe 
has been sagging of a section of the 
regenerator overhead lines. 


Plugging and Coking of Equipment 


The original installation of spray 
nozzles for normal cooling in the di- 
lute phase of the regenerator consist- 
ed of 72 small nozzles uniformly 
spaced over the cross-sectional area 
of the regenerator. Experience indi- 
cated as high as 80 per cent of these 
nozzles would be plugged on shutting 
down. Extensive failure of internal 
piping feeding these nozzles has also 
been experienced on one of the units. 

This original arrangement was 
abandoned in favor of provision of 
six replaceable spray nozzles intro- 
duced around the periphery of the 
regenerator a few feet above the nor- 
mal bed level. 

Coking of the bottom of the frac- 
tionator tower was an early problem 
in the Port Arthur units. Sprays were 
originally installed to provide a liq- 
uid wash below the bottom. baffles. 
Large pot strainers were provided 
to prevent coke formed in the tower 
from fouling the slurry pumps and 
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the slurry exchanger .and boilers. 
Squirrel cage type strainers of large 
mesh were installed in the tower 
above each of the suction lines to 
prevent large pieces of coke from 
entering and plugging the suction 
lines. 

The elimination of the internal ex- 
tension of the vapor lines and the 
provision of slurry wash for the shell 
below the bottom disc baffles have 
eliminated fractionator coking diffi- 
culties. 


Mechanical Equipment Difficulties 


1. Precipitators.—Leakage of pre- 
cipitators on the Port Arthur units 
has been a major problem. Leaks have 
occurred mainly at the junction of 
the shell to the hoppers. In prac- 
tically all cases, these leaks were 
inaccessible. Steps have been taken 
during operation to minimize the 
leakage by venting catalyst and gas 
through a pipe equipped with a valve 
and shooting gunite around the leak- 
ing area. It has been found necessary 
to reweld a considerable portion of 
the seams of the precipitators. 

Leakage at precipitator manways 
originally experienced at Port Arthur 
was prevented on the Los Angeles 
units by, utilization of double the 
normal number of hold-down bolts 
and provision of the backing up ring 
for support of the packing angle. 

2. Recycle catalyst cooler and waste 
heat boilers.— Erosion of the upper 
cone of the recycle catalyst cooler 
had been severe on the Los Angeles 
unit until steps were taken to re- 
locate the cone section 18 in. farther 
from the tube sheets to reduce the 
velocity of the catalyst stream im- 
pinging on this cone. 

Erosion of the waste heat boiler 
inlet tubes has also been experienced. 
Corrective steps taken have consisted 
of providing extended ferrules and re- 
welding of tubes which have pulled 
loose from tube sheets. 

3. Blower and turbine failures.—On 
the Port Arthur units, two main air 
blower turbine failures occurred due 
to thrust bearing failures. These fail- 
ures could have been due to excessive 
water in the steam, contaminated lube 
oil or excessively high oil tempera- 
tures, or a combination of these. 

The following corrective steps have 
been taken: (a) install steam sepa- 
rators in steam lines from waste heat 
boilers; ¢>) reroute all steam through 
superheater; (c) install additional 
steam traps in steam system and pro- 
vide sight glasses on individual steam 
separators of each of the blower tur- 
bines; (d) provide clarifier, filters, 
auxiliary oil pumps and low oil pres- 
sure alarm on each blower turbine. 


Procedure for Handling Turnaround 
of Fluid Catalytic Cracking Units 


The following steps are taken in 
anticipation of a turnaround of one 
of the Fluid catalytic cracking units: 

1. Prepare work list, including in- 
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~ experience factors 
“turnaround and change items which 


spection, repair, maintenance and 
change items. This work list includes 
items picked up by operators and 
maintenance department during op- 
eration, inspection and repair items 
anticipated basis operation of unit or 
from previous 


have been agreed upon in advance 
of the shutdown. 

2. Labor requirements are estimat- 
ed on the basis of the work list and 
steps taken to procure same. 

3. A review -is made well in ad- 
vance of the shutdown of material re- 
quirements and necessary steps are 
taken to procure same. Spare parts 
are, of course, kept stocked to han- 


dle breakdown or repair to equip- 
ment during operation of the unit. 

4. As much material as possible is 
prefabricated in advance of the unit 
shutdown. 

5. Shortly before the unit comes 
down, items requiring attention are 
tagged and steps are taken to as- 
semble such material as possible at 
the site where it will be required. 

When the unit is brought down and 
opened up, cleaning of catalyst is 
scheduled so as to permit rapid in- 
spection of those points in the unit 
where major repairs or changes are 
required. Provision has been added 
for numerous additional manways 
and nozzles for cables. 
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DOUBLE WRAPS 


in one operation! 


This machine was especially developed for J-M 
by Crutcher-Rolfs-Cummings of Houston. 


Here’s the way to get “plus” protection 
for your pipelines in double-quick time! 


7 ingenious J-M machine al- 
ternately applies two layers of 
Johns-Manville Asbestos Felts and 
two coats of enamel to give protec- 
tion against severe corrosive con- 
ditions. 

Pioneers in the manufacture and 
application of asbestos wrappings 
. .. Johns-Manville has gone a step 
further with this new machine. 


The J-M Coating and Wrapping 
Machine can save time and money 
for you, just as J-M Asbestos Pipe- 
line Felts safeguard the enamel on 
_ lines against soil stress and 

istortion. For further informa- 
tion, write Johns- 
Manville, 22 East 40th 
Street, New York 16, 
N. Y. 
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Johns-Manville oZésos Pipeline Felts 


241 











This advertisement illustrates a really great 
gasoline transport trailer—not only soundly en- 
gineered but sturdy in construction. 


This equipment carries all the approved safety 
features and bear in mind the frame and tank 


AMARILLO, TEXAS 
307 Philmore Street 








° AMERICAN QUALITY PARADES THE HIGHWAYS « 





A REAL ALLY OF THE 
PETROLEUM TRANSPORTER 


AMERICAN BODY & TRAILER COMPANY 


MAIN OFFICE—OKLAHOMA CITY 
1500 Exchange Avenue 





are an integral unit in order to properly equalize 
and distribute the constant shifting load and 
thus reduce vibration to a minimum. The two- 
step spring suspension is designed to give a 
smooth easy ride when the unit is empty. 


LITTLE ROCK, ARE. 
400 Center Street 
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TWIN SEAL 


hydrostatic TEST UNIT 


Guaranteed 
to hold 
pressures to 

10,000 psi 
without leakage 
or seepage... 
even with grit! 


BENCH TESTING UNIT with DEAD WEIGHTS 
(also Portable Field Unit) 

A dependable, precision unit for testing and 
repairing pressure gages and instruments . . . set- 
ting hydraulic valves, relief valves, etc. . . . hydro- 
static testing. Standard sets of dead weights 
range from 5 to 1,000 psi to 5 to 10,000 psi. 

Equipped with Twin Seal check valve. 


Write for Bulletin 1145 


MANSFIELD & GREEN 
4601 EUCLID AVENUE, CLEVELAND 3, OHIO 
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Application of Fluid Catalytic Cracking 
In Present Refinery Operations 


| D panacea the present period of re- 

conversion to peacetime opera- 
tions many refiners are making de- 
tailed studies of the processes recent- 
ly developed’ to produce improved 
motor fuels. These studies have 
shown that catalytic cracking is the 
most generally applicable new process 
and that catalytic polymerization of 
propylene and butylenes from the 
cracking operation is a profitable sup- 
plementary process. 

The simplifications and improve- 
ments which have been made in the 
design of a fluid catalytic-cracking 
unit’ have resulted in sufficiently low 
investment and operating costs to per- 
mit this process to compare favorably 
with thermal-cracking investment and 
operating costs. It appears that the 
average refiner considering a program 
of expansiom can now justify the in- 
stallation of fluid catalytic-cracking 
equipment primarily on the basis of 
lead savings, as compared with the 
installation of a new two-coil thermal- 
cracking unit to process the same 
amount of charging stock. 


In the modernization of a refinery 
containing existing thermal-cracking 
equipment the installation of only the 
catalyst section of the fluid catalytic 
unit, with the use of the existing feed 
preparation, fractionation, and gas- 
recovery equipment is advantageous 
for some refiners. In other cases, in 
which the economics justify opera- 
tion of the thermal-cracking unit, it 
is necessary to install complete facili- 
ties for catalytic cracking. 

Because of the many variations in 
market requirements, crude proper- 
ties, and refining facilities, it is not 
possible to make general statements 
or to work out.a typical economic 
study which will apply to all refiners 
considering the installation of cat- 
alytic-cracking equipment. A detailed 
study must be made of the operation 
of each refinery in order to determine 
the most desirable capacity and the 
most profitable method of operation 
to establish a basis for the design. 
However, the factors involved in the 
installation of fluid catalytic crack- 
ing in a refinery that contains exist- 
ing thermal-cracking facilities can be 
illustrated by discussion of an ex- 
ample based on assumed average con- 
ditions. 

The accompanying tables show the 


*Universal Oil Products Co. 
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Nearly 50 per cent of a Mid-Conti- 
nent crude may be converted to mo- 
tor gasoline, made into three grades 
by the combination of catalytic crack- 
ing. polymerization, and crude top- 
Ping. according to the values given 
in this article. Either two grades— 
premium. and housebrand—or these 
two with a third grade fuel may be 
made. Twenty-five per cent of the 
production can be premium of 85 
A.S.T.M. octane number, with 75 per 
cent housebrand at 80 O.N. Operating 
costs for a 5,000-bbl.-per-day plant of 
this type will be about $1.788 per 
stream day. Maximum yields of Nos. 
1, 2, and 6 fuel oils are produced, the 
distillate oils being especially in mar- 
ket demand now. 


TABLE 1—YIELD STATEMENT 


Crude distillation: B/CD Vol.% 
Mid-Continent crude oil . 5,000 100.0 
Straightrun gasoline ..... 850 17.0 
_ BE SS Sage 250 5.0 
ee eres 500 10.0 
Intermediate distillates ... 950 19.0 
Reduced crude ........... 2,400 48.0 
RIE SS Re a Sag es 50 1.0 

Vacuum flashing: 

Reduced crude charge ... 2,400 100.0 
GEER. ss ES CAN. CN Seas cates 2,000 - 83.2 
Crude residue ............ 400 16.8 

Catalytic cracking and poly- 

merization: - 

Gas oil charge ............ 2,255 100.0 
Debutanized gasoline ..... 1,121 49.7 
Debutanized polymer ..... 110 49 
Butanes after polymeriza- 

MR we non ones woe es «03.38 101 45 
Light cycle stock ......... 631 28.0 
Heavy cycle stock ....... 271 12.0 
Total fuel gas, MM B.t.u./ 

Supe rd choi teres 598 


results of such a study, which is 
based on a typical refinery process- 
ing 5,000 bbl. per calendar day of 
Mid-Continent crude oil. It was as- 
sumed that the present facilities of 
this refinery would include crude dis- 
tillation, thermal cracking, catalytic 
polymerization, and treating equip- 
ment. To meet the present market de- 
mands the average refiner in the Mid- 
Continent area is using virtually the 
maximum amount of tetraethyl lead 
in both premium and housebrand 
gasoline while producing the maxi- 
mum amount of kerosene and burner 
oils. A number of refineries are 
equipped to produce and market spe- 
cial solvents from low-octane naph- 
thas, but the majority utilize the 
naphtha in third-grade gasoline or 
tractor distillates. Similarly, some re- 
finers in this area are presently pro- 
ducing asphalt, but in the average 
case the heavy fraction of the crude 
is cracked thermally. This example 
was therefore worked out on the basis 
of producing the three grades of gaso- 
line, kerosene, and Nos. 1, 2, and 6 
fuel oil. The average market prices 
for these products were taken from 
the February 18, 1946, quotation of 
Platt’s Oilgram. 


It probably would not be profitable, 
under present market conditions, to 
operate the thermal unit to crack the 
total cycle stock produced from a 
fluid catalytic-cracking unit. This is 
due to the fact that over 70 per cent 
of the cycle oil is normally light 
enough to meet the 90 per cent dis- 


TABLE 2—GASOLINE SUMMARY 


Total Gasoline Blend 


4 7———_-MM octane-———., 
Reid Plus 3.0 cc. 
B/CD vapor press. Clear TEL/gal. 
Ba IR ios ose chaw's case's Sak «o's bs 850 11.0 61 80 
RAE RS COR RSs Se ae 250 1.0 52 70 
Debutanized catalytically cracked ...... 1,121 5.5 lL *86 *88 
Debutanized polymer ................... 110 22 s 
OES ca) SPS Phin et Soke Ae ee 101 68 95 100 
ON 55s sock ae ek Bae bas 2,432 10 743 83.8 


Gasoline Production and Lead Requirements 


Oct. No. and per cent of premium ...... 80 (25%) 80 (50%) 81 (25%) 85 (25%) 
Oct. No. and per cent of housebrand .... 75 (65%) 15 (50%) 76 (65%) 80 (75%) 
Oct. No. and per cent of third grade .... 66 (10%) ‘ 67 (10%) ; 
ec. TEL/ cc. TEL/ ec. TEL/ cc. TEL/ 
B/CD gal. B/CD gal. B/CD gal. B/CD gal. 
Premium gasoline ............... 608 1,216 608 608 
Housebrand gasoline ............ 1,581 1,216 1,581 1,824 
Third grade gasoline ............ 243 sis 243 Lae 
WN M420. HARTA Bixee; 2,432 0.2 2,432 0.5 2,432 03 2,432 18 


*Blending value (estimated). 
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tillation specification of A.S.T.M. No. 
2 fuel oil, and could be sold as such 
after blending with kerosene or other 
light distillates to meet the 10 per 
cent distillation specification. When 
producing 400-end point catalytic 
gasoline, the 10 per cent distillation 
temperature of the corresponding 
light cycle oil may exceed the 440° F. 
specification slightly so that it is nec- 
essary to blend some kerosene with 
the light cycle stock to produce No. 2 
fuel oil. It is assumed that 15 per cent 
kerosene would be blended with the 
light cycle stock to produce No. 2 
fuel oil in the average case. In addi- 
tion, it is assumed that the thermal- 
cracking unit would. be shutdown at 
the present time and the crude bot- 
toms would be blended with the heav- 
ier fraction of the catalytic cycle oil 
and sold as No. 6 fuel oil. Table 1 
shows typical yields which might be 
expected under the conditions selected 
for this example. The reduced crude, 
representing 48 per cent of the Mid- 
Continent crude oil, is charged to a 
vacuum unit. The average Mid-Con- 
tinent crude oil contains about 8 per 
cent asphalt bottoms so that the pro- 
duction of vacuum gas oil has been 
set at 2,000 bbl. per calendar day. 
The once-through capacity of the cat- 
alytic-cracking unit at 60 per cent 
conversion has been arbitrarily set 
at 2,400 bbl. per stream day, or 2,255 
bbl. per calendar day, assuming that 
255 bbl. per calendar day of gas oil 
from the crude unit would be avail- 
able for cracking. 


Blending Value of Gasoline 


The production rates and properties 
of the various gasoline streams pro- 
duced are given in Table 2. Under 
these conditions the total gasoline 
blend containing all of the naphtha 
and light straightrun gasoline re- 
quires less than 0.1 cc. per gal. to 
reach 75 M.M. octane rating. Even 
with the catalytic polymerization of 
the recovered C;-C, unsaturates suffi- 
cient butanes are available to blend 
all of the gasoline produced to 10-lb. 
R.v.p. Note that the catalytically 
cracked and polymer gasoline has an 
estimated M.M. blending value of 
86-88 in the mixture with these 
straightrun fractions. The blending 
value of the catalytically cracked 
gasoline varies with its concentration 
in the blend, with even higher blend- 
ing values being realized as the con- 
centration of the straightrun frac- 
tions is increased. The unleaded 10- 
lb. R.v.p. catalytically cracked gaso- 
line has an actual M.M. octane rat- 
ing of 80. The estimated Research 
Method blending value of the catalyti- 
cally cracked plus polymer gasoline 
in this mixture would be 100 without 
lead, and 103 with 3 cc. TEL/gal. 
The lead requirements for the pro- 
duction of various proportions of the 
three grades of gasoline at varying 
octane levels are also included in this 
table. 
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WHERE OPERATION Is A SCIENCE 
...THE DEMAND 15 ror DELUXE 


It is no accident that all 15 of the 15 __ oil travel the L-O-N-G way, to remove 
winners of the latest National Bus Trans- | contaminants BEFORE they form clog- 
portation Awards for Maintenance Eff- ging and damaging sludge. 

ciency operate *DeLuxe-equipped buses 


You can’t go wrong following the 


- . . just as profit-earning truck and bus lead of the leaders! Standardize on 


fleets and individual units are doing DeLuxe, keep up the: good work with 


across America. These operators know : ‘ ; 
genuine cone-and-spring-built DeLuxe 


alge Sapa anaes Sens tig cartridges! . . . DeLuxe Products Corp., 


of DeLuxe design which appeals to them ies Lake Sc. La Paste, Indians. 
appeals to any man who wants an engine 


to last, and to operate economically. 


DeLuxe cone-and-spring construction 
is an example: the spring keeps the filter 
material from packing down and becom- 
ing inefficient . . . the cone drops sludge 
into the sump, instead of letting it clog 
the cartridge... the two together make 


*® Trademark Registered U.S. Patent Office. 








Dou ye Invited! 


© Destructive sludge is 
exposed, defeated at these 
DIFFERENT Oil Clinics! 


Attend a DeLuxe Oil Clinic. Get 
your questions answered about 
the new oils, and about sludge— 
today's most potent, and neg- 
lected, engine menace and gas- 
and-oil waster! Learn about De- 
Luxe! Get nearest Clinic date 
from your Jobber! 




















Use genuine DeLuxe cone-and-spring-built 
cartridge refills. The “Cotton Wad" kind 
may look okay, but they don't stay thatway! 








A summary of the operating costs 
for the various sections of the re- 
finery is given in Table 3. These unit 
costs were estimated to include super- 
vising and operating labor, utilities, 
maintenance, laboratory testing, cat- 
alyst, chemicals, royalties, taxes and 
insurance, for each section of the re- 
finery. The over-all refinery over- 
head and administration cost has been 
estimated at 7 cents per barrel of 
crude and included as a separate item 
in the operating costs. The estimated 
investment cost of somewhat less than 
a million dollars includes a new vac- 
uum flashing unit, the fluid catalytic- 
cracking unit complete with new frac- 


TABLE 3—SUMMARY OF OPERATING 
CosTs 


$/bbl. Bb1./CD $/CD 
0.08 5,000 400 
0.08 


Crude distillation .... 

Vacuum flashing .... 

Fluid catalytic crack- 
ing and gas recovery 

Polymerization 

Caustic washing and 
inhibitor 

Refinery overhead and 
administration 


2,400 192 


0.31 2,255 699 
1.14 110 125 


0.02 1,121 22 


0.07 5,000 350 


1,788 


tionating and gas-recovery equipment 
to produce a liquid C,-C, feed to the 
polymerization unit, and additions to 
the present polymerization unit to 





The PIINETRON is an instrument that quickly and 


accurately measures wall thicknesses of high pressure lines, 


or vessels. Measurements can be taken with the Penetron 


“from the inside, the outside or tangent to the surface, 


therefore, allowing inspection without unit shut-down. 


Eliminate premature retirement of materials and inspect 


without mutilation. 


COMPLETE 
ROTARY DRILL TRUCKS 


PETROLEUM RESERVOIR EVALUATION 


SEISMOGRAPH 


Accuracy within 5% is assured. 


EQUIPMENT 
@ DRILLING SUPPLIES 
INSTRUMENTS 


Engineering Laboratories, Inc. 


CONSULTING ENGINEERS & MANUFACTURERS 


602-624 Eost Fourth Stree 


Tulsa 3, Oklahoma, U.S.A 


permit it to handle the increased C; 
and C, fractions produced. This total 
cost does not include auxiliaries, such 
as tankage, which are assumed to be 
adequate for the new unit. The in- 
vestment cost can, of course, be re- 
duced when it is possible to utilize 
existing parts of the present refining 
facilities. 


Costs and Returns 


The costs and returns which would 
be realized at the market prices and 
yields set for the example are given 
in Table 4. Assuming an average pres- 
ent production of 25 per cent of 80-oc- 
tane premium, 65 per cent of 75-octane 
housebrand, and 10 per cent of 66-oc- 
tane third-grade gasoline, the refinery 
would realize a net return before 
amortization of $1,000/CD, as shown 
in the first column of this table. This 
net return does not make allowance 
for depreciation of present equipment, 
interest on investment or income tax. 

If it is desired to eliminate the pro- 
duction of third-grade gasoline and 
sell, for example, half of the total 
gasoline as 80-octane premium, with 
the remainder as 75-octane house- 
brand, the second column of Table 3 
shows that the refinery net return 
before amortization would. be in- 
creased to $1,240/CD. 

In the third column of this table 
it is shown that if the refiner is 
presently marketing 25 per cent of 
81l-octane premium, 65 per cent of 76- 
octane housebrand, and 10 per cent 
of 67-octane third-grade gasoline, the 
net return would be $982/CD with 
catalytic cracking. 

As insurance against possible future 
competition to increase the octane 
ratings still further, the last column 
of this table shows that the refiner 
could produce 25 per cent of 85-M.M. 
octane premium and 75 per cent of 
80-octane housebrand without de- 
creasing the total volume of gasoline 
produced and without exceeding pres- 
ent maximum TEL concentrations. 
However, the production of this high- 
grade gasoline with no change in 
price structure or volume of gasoline 
produced decreases profit to $745/CD, 
largely because of increased lead re- 
quirements. 


While this example has been based 
entirely on catalytically cracking the 
liquid gas oil fraction at 900° F. and 
60 per cent conversion in once- 
through operation, it is possible to 
carry out many other operations in 
this same unit, depending on the 
quality and quantity of the products 
Gesired. The flexibility of the fluid 
catalytic-cracking process permits a 
given unit to handle a wide range of 
feed stocks and to vary the propor- 
tions of gasoline, gas, and fuel oil 
produced to a greater extent than a 
corresponding thermal-cracking unit. 
By variations in cracking tempera- 
ture or in the amount of catalyst in 
the reaction zone at a given raw-oil 
feed rate, the conversion, or gas oil 


THE OIL AND GAS JOURNAL 








d C; 
total 
such 
D be 

in- 

re- 
ilize 
ning 


ould 
and 
iven 
res- 
-OC- 





-OC- 
lery 
fore 


own kN wan " 

eee) «ALKALINE 
ince sso : a Sep 
ent, 
tax. 
pro- 
and 
otal 
vith 
use- 
le 3 
urn 
in- 





able 
> is 
. of Woarnever tubing is needed that is highly resistant to severe 
76- alkaline corrosion or to low-temperature embrittlement, B&W 
rent Nicloy Seamless Tubes can always be depended upon to pro- 
the vide the right answer. Because they have been developed 
vith expressly to combat those tube hazards, Nicloy Seamless Tubes 
give long, satisfactory service life, and at moderate cost. Nicloy 
cand Tubes are much more resistant to attack by alkaline media— 
— and have higher impact values at sub-zero temperatures—than 
ona do any carbon steels and many of the usual alloy steels. 
LM. Nicloy Tubes are especially suited to such applications as 
of these: handling crude oils with substantial salt water and 
de- hydrogen sulphide content; handling liquefied gases or other 
line low-temperature fluids in on processes as oil dewaxing; in 
res- black liquor recovery units and evaporators of pulp and 
ons. paper mills; for caustic solution evaporation and alkaline- 
gh- phenol solution work. 
. in Nicloy Tubing can be readily rolled-in, expanded, or flared 
_ and can be produced to standard dimensional tolerances. In- 
vestigate the advantages of Nicloy Tubing and let the B&W 
Research Staff help you apply Nicloy’s superior service char- 
acteristics to your tough tube jobs. Write for detailed B&W 
the Tube Specifications. 
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disappearance, and the proportion of TABLE 5—SUMMARY OF RESULTS—FLUID CATALYTICALLY CRACKING COASTAL 


gasoline and gas to fuel oil can be TOPPED CRUDE, ONCE-THROUGH OPERATION 


varied widely. Cracking temperatureis  yieig: 
controlled simply by means of the 


: ee CO: GO... 7, . UM cet SE WME oo. Keck base ec cence tees i vecciveescecdcce 100 

rate at which the hot catalyst from Gasoline {05 Ib. R.vp.), vole met Cont 267. ad)s . coin ieee cece ccc edenesscees 37.7 
the regenerator is circulated to the Heer oe = butylenes, roe Se Ue Nvidics cde es asain s sis voedin ssa 88 
* * a ee ee eae. Sot: anes 43.7 

reactor. An increase in the reactor po eS | er ee ee ee |e Seen 6.3 


temperature at constant conversion 
results in an improved clear octane 
number. The amount of catalyst in 
the reaction zone is varied by chang- 


Fuel gas, CF/bbl. of chg. ................... 


Properties of charge and products: 


STE eee We dee ER Rese ee 270 


Topped crude 
charge 


Light Heavy 
Gasoline cycleoil cycle oil 


ing ‘the setting on the instrument — i oa RE as eee Ne See | See = 57.5 = 22.0 

which controls the reactor level. An ee ee en a : ’ 

increase in the amount of catalyst in NINN reise ceepstne css vialns teas hao euMeT Tks: oe Neg. 

the reactor with a constant raw oil ed BD bk hats rath wrens te <iwigtotn is Cap eee iw sie aes Neg. 

feed rate results in a greater conver- Flash ‘pont, °F. sss 08 

sion to gasoline and gas. Sg OS Ps 5 RS Semana een ceo cea 2-5 et cee ey 
If it is desired to crack only the ComemGnetT GaPwom, WE WH 6.0... Soc ta ce 08 eh 

heavy vacuum gas oil and sell all of 7“ octane peed Gite tie ka vcasakes sae Seok ae 80.9 

the intermediate distillates from the andl BO ceevtrarirmn ame. amas et =e 

crude unit as burner oils, the de- 100 ml. distillation: 

creased volume of feed to the cata- Se. tine tae eee MEN Aas 2 460 85 436 5i7 

lytic unit could be processed in a AS Hig ee Ne oe | ae 2k ee 539 120 498 632 

recycle operation, with an increased 9 Per cent il ewacking «si 

gasoline yield, by recycling a portion ae se eee Cracking 426 670 


of the liquid catalytic cycle stock to 
fill the unit. 

As previously mentioned, it prob- 
ably would not be profitable to oper- 
ate the thermal-cracking equipment 
under present market conditions to 
crack the cycle stock from the cat- 
alytic unit, since this product can be 
sold as burner oil. With a decline in 
the demand for burner oil and an 
increased demand for gasoline, how- 
ever, the intermediate distillates and 
kerosene, as well as the vacuum unit 
gas oil, could be charged to the cat- 
alytic unit at reduced conversion. 

The additional cycle stock produced 
at low conversion could be cracked 
in a mixture with the crude bottoms 
in the existing thermal-cracking unit 
to produce additional gasoline. For 
example, the 2,400-bbl.-per-stream- 


quoted in this discussion could proc- 
ess approximately 3,300 bbl. per 
stream day of gas at 50 per cent con- 
version, with an increase of 15-20 per 
cent in the catalytic gasoline produc- 
tion. 

Certain types of topped or reduced 
crude can be processed successfully 
in a fluid catalytic-cracking unit, 
thereby eliminating the necessity for 
special feed preparation steps. These 
residual stocks must be relatively free 
of salt and asphalt, however, to pro- 
duce the best results. Several com- 
mercial fluid catalytic-cracking units 
are processing relatively clean re- 
duced crude at present. The results 
obtained on one of these commercial 
units when charging a coastal topped 


are summarized briefly in Table 5. 
These data show that 37.7 per cent 
of 9.5-lb. R.v.p. gasoline having an 
80.9-M.M. clear octane number is be- 
ing produced. This high-quality gaso- 
line is blended with straightrun to 
meet present octane levels with very 
low lead requirements. Over 40 per 
cent of light cycle stock is also being 
produced and sold as burner oil. 


Summary 


While it is not possible to draw 
general conclusions which will apply 
to all individual refineries, many of 
the economic factors involved in con- 
sidering fluid catalytic cracking as a 
new refinery tool to meet present and 
future market conditions have been 











day fluid catalytic-cracking unit crude directly to the reaction zone illustrated by discussion of an as- 
TABLE 4—COMPARATIVE ECONOMICS 
a MN <5. .5 ale g A Rie aise neials, ce + RRS ES Mike ee eben el (Existing crude distillation, polymerization, and treating new vac- 
uum flashing and fluid catalytic cracking) 
a I ia ie Brice tse hep R Nes 60 865 v2 odie easels .... Limited gasoline and maximum kerosene and fuel oii production 
Octane number and per cent of premium ....................eeeeeeee 80 (25%) 80 (50%) 81 (25%) 85 (25%) 
Octane number and per cent of housebrand ......................... 75 (65%) 75 (50%) 13 (65%) 80 (757%-) 
Octane number and per cent of third grade ......................... 66 (10%) None 67 (10%) None 
ee Sy I I os Sis ca bo. oo seca nese dcN Oa Cehea Ses 2,432 2,432 2,432 2,432 
ee ts OE TOUe I oo 5 oon ik ce cbs cece cnecacedbeeeabs Seancss 0.2 0.5 0.3 18 
. Product Value 
Credits: : c/gal. $/bbl. B/CD $/CD B/CD $/CD B/CD $/CD B/CD $/CD 
Premium gasolin wih partite ienite dss: asthe sacnita eos 6.50 2.73 608 1,660 1,216 3,320 608 1,660 608 1,660 
Housebrand gasoline ............ ccs seeeeeeees 5.50 2.31 1,581 3,652 1,216 2,809 1,581 3,652 1,824 4,213 
errs 5.125 2.15 243 522 None ae. 243 522 None ais 
RR ee oe oe ee 4.875 2.05 389 797 389 797 389 797 389 197 
GR ee eee eric ee 4.375 1.84 400 736 400 736 400 736 400 736 
RE ei A 3 te 4.125 1.73 1,037 1,794 1,037 1,794 1,037 1,794 1,037 1,794 
St een ae a 0.90 671 604 671 604 671 604 671 604 
meek Gee, Bie: BERBIED ...... 5. isa ineren $0.10 Soin 598 60 598 60 598 60 598 60 
a a ee ee oil eyene ai 9,825 eva 10,120 or 9,825 ee 9,864 
Debits: 
Noe a Ae ts ee a ayes 1.40 5,000 7,000 5,000 7,000 5,000 7,000 5,000 7,000 
Operating expenses (see Table 3) ............ ae ea is 1,788 ny 1,788 euen 1,788 Wes 1,788 
Tetraethyl lead at $0.0018/cc. ................ 5 or) oaks 37 sate 92 oe 55 sy ceed 331 
IIE 2 5. Bon cok noc aha we Rede sus s oar “ane on 8,825 ee 8,880 Oe 8,843 ik 9,119 
Net returns: 
ee. eee , seas raat 1,000 Ss 1,240 Sec 982 Leak 145 
Amortization of new investment (10% per 
ME kit oy vice Sevabecasasdsare icin Ae hts 233 eed 233 ght 233 Saks 233 
SE EI 8 oe ec ae ket eetaucdscin basi artes a el 167 ek 1,007 =“ 749, aah 512 
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sumed typical example. These studies 
may be summarized as follows: 

1. Under the conditions used in 
this example the average smaller re- 
finer operating a fluid catalytic- 
cracking unit for present markets 
would realize a reasonably high net 
return, while amortizing new equip- 
ment installed to insure adequate pro- 
tection in any future competition for 
high-octane numbers. 

2. The high blending value of the 
gasoline produced from a fluid cat- 
alytic-cracking unit permits both a 
marked reduction in the lead require- 
ment for present octane levels and 


the profitable disposal of low-octane- 
number stranghtrun fractions. 

3. The production of burner oils as 
a by-product of fluid catalytic-crack- 
ing gas oil and, in some cases, topped 
crude, is particularly advantageous 
for present markets. 

4. The flexibility of a fluid unit 
permits processing many types of 
stocks in either once-through or re- 
cycle operation to meet changing local 
market conditions. 


Reference 


1. Anderson, N. K., and Sterba, M. J., 
The Oil and Gas Journal, 44, 77-80, 84-88 
(1945). 


Additives Impart Necessary Qualities 
To Lubricating Oils 


NE of the outstanding results of the 

remarkable developments in lu- 
bricating-oil manufacture during the 
war period is the greatly accelerated 
rate of adoption of additive-treated, 
heavy-duty lubricants by the oil and 
automotive industries. The properties 
found necessary in these products and 
the methods by which these proper- 
ties were obtained and improved, have 
carried over inevitably into peace- 
time, and the lubricants used to keep 
Army trucks moving are being sup- 
plied to peacetime vehicles for the 
same purpose. These products are 
more expensive than those supplied 
prewar, but they also do a much bet- 
ter job, say refiners and automotive 
builders alike. In fact these enhanced 
properties are necessary to the most 
successful operation of present equip- 
ment and that which will in future 
come off the assembly line. 

Consequently additive-treated oils 
are being marketed more widely than 
ever before. This is especially true 
in the East, and Pacific and Gulf 
Coasts, with the Mid-Continent and 
central areas trailing closely behind 
if trailing at all. Practically every 
major refiner-marketer in these areas 
is supplying oils containing one or 
more addition agents to improve the 
service performance of the oil. More 
often these oils contain oxidation in- 
hibitors only to retard formation of 
corrosive and other oxidation prod- 
ucts damaging to the oil and the en- 
gine. In a number of cases the oils 
contain both inhibitors and detergent- 
dispersant additives, especially for oils 
destined for extreme operating condi- 
tions in industrial and commercial 
services. And this trend is accelerat- 
ing rapidly. 

Excepting truck -bus- tractor and 
similar types of operation this trend 
is not forced especially by the de- 
manding needs of the engines lubri- 
cated, although this may be true in 
the reasonably near future, with the 
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advent of postwar motor cars. What- 
ever the moving cause, competition 
between marketers for increased sales 
on the one hand, of automotive equip- 
ment operators to get the most out of 
existing equipment on the other, are 
speeding up the adoption of these 
oils in the making of which we are 
war-educated. New automotive en- 
gines of every type are expected to 
accentuate the trend. 

Prior to the war several refiners 
introduced additive-treated oils, in 
some cases the so-called “heavy duty” 
oils containing both inhibitors and 
detergent dispersants sometimes be- 
ing sold for both truck gasoline and 
diesel engines and for passenger cars. 
By an extended train of events the 
Society of Automotive Engineers, the 
American Petroleum Institute, and 
the military forces developed an all- 
purpose oil under successive specifi- 
cations 2-104, 2-104A, and 2-104B, and 
scores of ‘oils were supplied under 
these specifications. Through a series 
of meetings these technical bodies 
devised definitions for three grades of 
oils which are considered suitable for 
the several peacetime services. These 
grades are known as “regular,” “pre- 
mium” and “heavy-duty” oils. 

The regular grade is defined as a 
straight mineral without additive of 
any kind, suitable for engines oper- 
ating under moderate conditions. The 
premium grade is one having proved 
oxidation stability and bearing cor- 
rosion-preventive properties, for serv- 
ice in which regular-grade oils do not 
give satisfactory service. The heavy- 
duty grade is one having both the 
properties of the premium grade and 
detergent-dispersant properties, suit- 
able for gasoline and high-speed 
diesel engines in heavy-duty service. 

The regular grade may be divided 
into two subgrades, H. R. Wolf of 
General Motors said recently: a highly 
refined solvent-treated oil which ox- 

idizes ~eadily, and the conventionally 


refined oil which forms sludge and 
insoluble products under the same 
high-temperature conditions: The 
first shows the forming of corrosive 
and varnish-forming materials. 

These definitions were developed by 
the marketing division of the A.P.I. 
and are definitions without any in- 
tention of their becoming specifica- 
tions and without setting up mini- 
mum standards for these products. 
While use of the heavy-duty grade is 
not contemplated by either industry 
as a practical necessity, no intention 
is expressed or held, it is believed, to 
prevent the use of any grade in a 
service less severe than that for which 
it is defined specifically. In fact re- 
finers in some instances are offering 
these super-oils in their filling sta- 
tions as products suitable for passen- 
ger-car engines, an obvious fact of 
course. One large motor-car manu- 
facturer issued the first printing of 
passenger-car instruction books, to ac- 
company new cars to their private 
owners, in which books the first two 
grades were mentioned as satisfac- 
tory for operating these engines. Im- 
mediately refiners protested this mat- 
ter stating that they wished to offer 
their heavy-duty grade also to retail 
and other passenger-car operators, in 
filling stations and elsewhere. Conse- 
quently this car maker arranged to 
have the entire list of three grades 
mentioned in the next instruction 
book printing as satisfactory, although 
the service is claimed not to be severe 
enough in general to demand use of 
the highest grade. Heavy-duty oils 
are being offered widely now by sev- 
eral refiners, and others expect to be 
forced by competition to meet: the 
challenge in the near future. This 
trend is definite though how large a 
portion of total sales will be of this 
heavy duty grade in the next year 
or two cannot be foretold. 


Refiners Studying Situation Carefully 


Those refiners not now meeting this 
demand are considering carefully and 
watching the trend. A large solvent- 
refining capacity is available in the 
country. Some medium-to-small re- 
finers are buying heavy-duty oils 
from those better equipped to make 
them, rather than install more proc- 
esses. Those who remain independ- 
ent in making lubricating oils must 
either use solvent units they have, 
install better units and buy additives, 
or both. Each step calls for more 
money spent in investment or buying 
outside-the-refinery materials. Some 
believe this course will be necessary 
in the near future, to meet compe- 
tition of those already equipped and 
in the “improved” lubricant field, set- 
ting the pace for this trend. Other 
refiners believe that top-notch refin- 
ing techniques combined with good 
lubricant crudes and good selling abil- 
ity will for a considerable time at 
least make it unnecessary to market 
these ultra products. 
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Crude capacity of refineries, active, shutdown, and total, 1940-46. The number of refineries, active, shutdown and total, shows a definite 
general trend downward, while the crude capacity per plant is consistently upward over this period 


Refining Industry Trends to 
Larger Unit Capacity 


by Arch L. Foster 


SNe size of the average refinery 
continues to increase slowly, ac- 
cording to the results of refinery sur- 
veys of the last 7 years. Although 
this figure showed a slight drop from 
1945 to 1946 the trend of the curve 
is indubitably upward. This slight 
drop is caused, apparently by the re- 
opening of refineries closed during 
the war owing to lack of crude sup- 
ply or of a market for motor fuel, 
especially during thé all-out-for-avia- 
tion-and-military-fuels period of 1945. 
Total crude capacity is up slightly 
for 1946 over 1945, an increase of 
about 96,000 bbl. per day. 
Undoubtedly .the largest question 
mark in. the minds of refiners, so far 


as capacity is concerned, centers on 
disposition of the government-owned 
wartime catalytic cracking, alkylation 
and isomerization and other plants, 
most of which are shut down. Capaci- 
ties of these government units—in 
barrels of charge stock per day, are: 


Catalytic cracking 
Alkylation 
Isomerization 


141,600 
44,480 
18,400 


Total cost ee Meipe v $238,285 ,000 

These plants are in indefinite status 
at present, as a group. Some are oper- 
ating on a month-to-month rental 
basis, while the operators consider the 
matter of purchase, or negotiate with 


TRENDS IN NUMBER OF REFINERIES, TOTAL REFINING CAPACITY, 
AND AVERAGE PER PLANT, 1940-46 


-—No. of refineries——, ——Crude capacity——, 
Operating Shutdown 


70 
89 
74 
84 
129 


(*) 
25 


Average 

refinery 

capacity 
9,600 
9,850 
10,800 
11,600 
12,650 
13,000 
12,860 


Total . 
4,665,318 
4,816,715 
5,039,815 
5,043,010 4,780,025 
5,232,550 4,977,400 

(*) 5,192,700 
5,431,995 5,288,600 


Operating 
4,438.658 
4,524,775 
4.793.635 


*1945 shutdown capacity uncertain. 
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federal agencies concerning price and 
purchase conditions. A number are 
shutdown (see table) and public an- 
nouncement has placed at least six 
installations on the open market. 
These installations include one to 
three units, each. The capacity repre- 
sented by these plants, while far from 
a major portion of the potential ca- 
pacity of the American industry, is 
large enough to cause market and 
supply troubles in either the aviation- 
fuel or motor-gasoline fields, if de- 
voted to production of either product. 


Curve Shows Dip 


The curve on operating refineries 
shows a dip from 1943 to 1945, drop- 
ping from 412 plants to 394 in 1944 
and back to 401 in 1945. This was an 
unnatural condition developed by the 
disturbance of economic balances dur- 
ing the war. Many smaller plants not 
manufacturing war products were ur- 
able to continue operations either be- 
cause of nonallocation of crude sup- 
plies or scarcity of suitable personnel. 
Total operating capacity continued its 
upward trend. Closing of war plants, 
which presumably were reported as 
operating capacity in 1945, on the one 
hand, and the reopening of plants 
closed by the war raised the number 
of operating plants to 411 in 1946 with- 
out increasing the capacity corre- 


spondingly; therefore the average ca- 


pacity per plant shows the slight re- 
duction. 

In individual states several sharp 
changes in conditions appear during 
the 1945 period. California shows an 
increase in operating refineries from 
49 in 1945 to 55 in 1946, with a daily 
crude capacity increase of 77,000 bbl., 
caused no doubt by crude being made 
available to plants shutdown during 
earlier parts of the war period, and 
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GMV compressors in the 
Dow Styrene Plant total 4,400 
horsepower, are shown here 
from the crankdoor side. The 
two GMV's in foreground 
are six-cylinder units, each 
rated 600 hp. Third compres- 
sor is an eight-cylinder. 


800-hp ammonia unit. 


Exterior view of compressor os 
building at Dow Styrene fi 
Plant. Los Angeles. Cali- 
fornia. showing exhaust si- o~ 
lencers. intake air cleaners 
and air storage tanks. “ 





GMYV ‘angles’ 
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Compressors 
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| for the Products of Tomorrow 


At The Dow Chemical Company's Styrene Plant, Los 
Angeles, California, seven modern GMV compres- 
sors help produce monomeric styrene as well as 
several other products, all having important peace- 
time applications. 


As always, selection of compact, rugged GMV’'s 
made possible an economical and highly practical 
compressor setup. For example, fast, positive re- 
sponse to sensitive control instruments has been 
highly developed in the GMV, making it particularly 


a 


The seven GMV compressors installed in 
the Styrene Plant of The Dow Chemical 
Company are here shown from the com- 
pressor cylinder side. The fourth and fifth 
GMV'‘s are eight-cylinder, 800-hp feed gas 
units. Compressors six and seven in this 
interesting line-up are GMV four-cylinder 


ethylene units. 


Close-up of the two GMV-4 400-hp ethylene 
units showing compressor cylinders, piping 
and control equipment. 


by 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 
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desirable for modern processing requirements. 
Responsiveness is only one of the many phases of 
operation in which the GMV excels. Likewise there 
are exclusive features of design and construction 
that have helped earn for this modern 400, 600, 
800 and 1000 hp compressor a reputation for truly 
exceptional service and performance. 


The GMV Bulletin, 48 pages of data and interesting 
information, will be mailed in response to your 


request. 





Tulsa Shreveport 


Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


St. Louis Los Angeles 
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the boost in motor-fuel demand 
caused by cessation of rationing after 
V-J Day. Similarly, Texas raised the 
number of operating plants from 88, 
with an average capacity of 17,150 
bbl. of crude per day, to 96, averag- 
ing 15,600 bbl. of crude per day. This 
shows conclusively that most of the 
plants shutdown at the start of 1945 
which resumed operations again dur- 
ing the year are of smaller capacity 
than the average. 

Michigan refineries, however, de- 
clined two in the operating column, 
20 in 1945, 18 in 1946, and lost nearly 


9,000 bbl. daily crude capacity. Louisi- 
ana placed one more plant in opera- 
tion, boosting capacity by 12,000 bbl. 
per day. 

Catalytic-cracking units in the en- 
tire American industry total 928,000 
bbl. of charge capacity per day. If 
all this capacity is included in the 
total cracking capacity figures then 
one-third of cracking capacity is cat- 
alytic. The ratio of catalytically 
cracked gasoline production potential 
is doubtless greater than these fig- 
ures indicate, since much of the ther- 
mal capacity is old and inefficient, 


while catalytic plants are more re- 
cently installed, and have been main- 
tained at higher efficiency. 

Total alkylation capacity is 157,500 
bbl. of product per day, reports show, 
giving the country surplus capacity 
for a considerable time to come for 
this essential ingredient cf aviation 
fuel. Expectations are that a consid- 
erable portion of this capacity will 
remain idle during peacetime. The 
same may be said with greater em- 
phasis for the isomerization capacity, 
shown to be 37,650 bbl. per day of 
product. 


NORTH AMERICAN OPERATING REFINERIES 


Their Capacities and Locations 


SUMMARY OF ACTIVE PLANTS IN THE 


ABBREVIATIONS | 


UNITED STATES—1946 
-——Barrels daily———_—_, 
No. Crude-oil Cracking 
plants capacity capacity 
7 48,400 16,750 
55 964,100 537,450 
Colorado 7 14,500 
Delaware 3,500 
4,000 
2,100 
301,100 
254,300 
190,500 
51,500 
283,230 
62,900 
54,000 
90,950 
4,500 
3,500 
26,500 18,500 
42,650 17,600 
7,650 800 
278,000 93,250 
16,950 5,740 
80,700 38,500 
209,200 209,400 
216,260 99,050 
426,300 258,160 


192,090 
128,650 
141,350 
21,600 
130,650 
17,500 
35,600 


Louisiana 
Maryland 
Massachusetts 


Mississippi 
Missouri 
Montana 
Nebraska 


New Mexico 
New York 


Pennsylvania 
Rhode Island 10,400 
South Carolina 6,000 
South Dakota 100 
6,000 

1,496,215 

23,100 

2,000 

6,000 

14,000 

5,000 

82,300 


1,025,300 


17,700 





5,288,405 3,108,920 


Comp.—Complete plant, making gasoline, kerosene, 
distillate and residual fuel oils, lubricating oil, wax, and 
asphalt. S—Gasoline, kerosene, distillate and residual 
fuel oils. L—Lubricating oils. A—Asphalt. C—Same 
products as skimming, except plants are equipped with 
cracking. W—Wax. P—Petrochemical. 


ARKANSAS 


Crude Crack- 
ing 
Company and plant location— . cap. bbl. 

Berry Asphalt Co., Stephens 

Berry Asphalt Co., Waterloo 

Cross, Henry H., & Co., Smackover .... 
Lion Oil Ref. Co., El Dorado . 
Macmillan Pet. Co., Norphlet 

Root Pet. Co., El Dorado* 

Stephens Ref. Co., Stephens 


CALIFORNIA 


Bell Oil & Ref. Co., Santa Maria ...... : 

Calstate Ref. Co., Long Beach 

Caminol Co., Ltd., Hanford . 

Caminol Co., Ltd., Santa Fe Springs ... 

Century Oil Co., Long Beach 

Eagle Oil & Ref. Co., Santa Fe Springs. 

Economy Asphalt Co., Oxnard 

El Camino Pet. Co., Los — sds alee : 

Elm Oil Co., Long Beach .............. 

Envoy Pet. Co., Long Beach 

Exeter Ref. Co., Long Beach . 

Field, O. C., Gasoline Corp., Casmalia .. 

Five C Ref. Co., Santa Maria 

Fletcher Oil Co., Wilmington 

General Pet. Corp., Lebec 

General Pet. Corp., Torrance* 

Gilmore Oil Co., Vernon 

Golden Bear Oil Co., Bakersfield 

Hancock Oil Co. of California, Signal 
Hill, Long Beach 

Harbor Refg. & Transportation Co., 
Wilmington 

Kreiger Oil Co. of California, Clearwater $200 

Kreiger Oil Co. of California, El Tejon 
(Bakersfield) 

Lunday & Thagard, Downey 

Macmillan Pet. Corp., Long Beach 

McCallen Ref. Co., Huntington Beach ... 

Mohawk Pet. Corp., Bakersfield* 

Newhall Ref. Corp., Newhall 

Norwalk Co., Maricopa 

Pacific Coast Asphalt Co., Oxnard 

Pacific States Oil Co., Wilmington 

Palomar Ref. Co., Bakersfield 

Paraffine Cos., Inc., Emeryville 

Pathfinder Pet. Co., Los Angeles 

Petrol Corp., Los Angeles 
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CALIFORNIA (Continued) 
Crude Crack- 

. oil ing Type of 
Company and plant location— cap. bbl. cap. bbl. refinery 
Richfield Oil Co., (Wilmington) Watson* 80,000 Comp. 
Rothschild Oil Co., Santa Fe Springs .... J s-C 
Seaside Oil Co., Ventura 500 s 
Shell Oil Co., Inc., Coalinga Ss 
Shell Oil Co., Inc., Martinez* Comp. 
Shell Oil Co., Inc., (Wilmington) Watson* 52,000 s-C 
Socal Oil & Ref. Co., Huntington Beach. 2,000 s-C 
Standard Oil Co. of Calif, El Segundo*. .100,000 Comp. 
Standard Oil Co. of Calif., Richmond* .. .100, Comp. 
Standard Oil Co. of Calif., Seguro S-A 
Sunland Refg. Co., Fruitvale s 
Texas Co., The, Fillmore s-C 
Texas Co., The., Los Angeles* 40,000 s-C 
Tide Water Assoc. Oil Co., (Associated) 

Avon* Comp. 
Tide Water Assoc. Oil Co., Santa Maria. . 900 S-C 
Tide Water Assoc. Oil Co., (Wilmington) 

Watson s-C 
Triangle Oil & Refining Co., Venice ..,. Ss 
Union Oil Co. of Calif., (Maltha) 

Bakersfield 
Union Oil Co. of Calif., Oleum* s 
Union Oil Co. of Calif., Wilmington* .... 51,000 
Western Asphalt & Refg. Co., Santa 

Maria 


+6,000 


537,450 


Bay Pet. Corp., Denver 
Continental Oil Co., Denver 
Gordon Ref. Co., Fort Morgan 
Oriental Ref. Co., Alamosa 
Oriental Ref. Co., Denver 
Perry Pet. Co., Denver 
Texas Co., The, Craig ... 


Total 


Texas Co., The, Claymont 
: GEORGIA 
Mexican Pet. Corp. of Ga., Savannah .... 


Idaho Ref. Co., Pocatello 


ILLINOIS 
Advance Ref. Co., Centralia 
Allied Oil Corp., St. Elmo 
Arrow Pet. Co., Centralia 
Calumet Ref. Co., Burnham ............. 
Cascade Ref. Co., Salem 
Cross, Henry H., Co., Colmar . 
Cross, Henry H., Co., Dupo 
Globe Oil & Ref. Co., Lemont 
Ohio Oil Co., The, Robinson 
Pana Ref. Co., Pana 
Red River Ref. Co., Burnham 
S & D Refinery, Dupo 
Shell Oil Co., Inc., Wood River* 80,000 
Socony- -Vacuum Oil Co., Inc., E. St. Louis* a 
Standard Oil Co. (Ind. nt Wood River* . 
Texas Co., The, Lawrenceville 
Texas Co., The, Lockport* S-C-L-A 
Wireback, B. F., Plymouth 600 Ss 
Wood River Oil & Ref. Co., Hartford ... S-C 
Worth Ref. Co., Blue Island Ss 


Cities Service Oil Co. (Del.), E. Chicago* 30,000 
Indiana Farm Bur. Coop., Mount Vernon 4,000 
Johnson Oil Supply Co., Gary 3,500 
Rock Island Ref. Corp., Rock Island . 6,000 
Sinclair Ref. Co., E. Chicago* _ 55,000 
Socony-Vacuum ‘Oil Co., Inc., E. Chicago* 23,000 
Standard Oil Co. (Ind. % Whiting* 

Troy Ref. Corp., Trop 


Bareco Oil Co., Wichita 

Bay Pet. Corp., McPherson 

Chanute Ref. Co., Chanute 1,000 
Coop. Refinery Association, Coffeyville*. 11,000 
Coop. Refinery Association, Phillipsburg 4,200 
Derby Oil Co., Wichita 
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KANSAS (Continued) 


Crude Crack- 

ing Typeof 

Company and plant location— . cap. bbl. refinery 

El Dorado Ref. Co., El Dorado ‘ . s-C 
H & T Reclaiming & Refg. Co., Chase ... s 
Kanotex Ref. Co., Arkansas City S-C-A 
M. F. A. Ref. Co., Chanute s-C 
Natl. Coop. Refinery Association, Mc- 

Pherson s-C 
Phillips Pet. Co., Kansas City* s-C 
Shallow Water Ref. Co., Shallow Water. . 300 S-C-A 
Sinclair Ref. Co., Coffeyville Comp. 
Sinclair Ref. Co., Kansas City s-C 
Skelly Oil Co., El Dorado S-C-A 
Socony-Vacuum Oil Co., Inc., Augusta’. . S-C-A 
Standard Oil Co. (Ind. ), Neodesha Comp. 
Vickers Pet. Co., Potwin s-C 


KENTUCKY 
Aetna Oil Co., Louisville . 
Ashland Oil & Ref. Co., Catlettsburg* . 
Louisville Ref. Co., Louisville 
South Kentucky Pipe Line Co., Somerset 
Sohio Petroleum Corp., Covington 
Stoll Oil & Refining Co., Louisville 
Slagter Oil & Grease Co., Spottsville 


LOUISIANA 


Atlas Oil & Ref. Co., Shreveport ........ 
Bayou State Oil Co., Hosston 

Bunkie Oil & Ref. Co., Eola (Bunkie) ... 
Chalmette Pet. Corp., Chalmette 

Cities Service Ref. Corp., Lake Charles* . 
Clark’s Super Gas Co., Marrero 

Coast Oil Co., Cotton Valley 
Continental Oil Co., Lake Charles* 
Evangeline Ref. Co., Jennings 

Ohio Farm Bureau Coop., Meraux 

Pan American Pet. Corp., Destrehan .... 
Premier Oil Ref. Co., Cotton Valley 
Princeton Ref. Co., Princeton 

Shell Oil Co., Inc., Norco* 

Standard Oil Co. of La., Baton Rouge ... 
Stanolind Oil & Gas Co., (Superior) 
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American Bitumuls, Baltimore 
Continental Oil Co., Baltimore 
Pan American Ref. Corp., Baltimore .... 
Standard Oil Co. of N. J., Baltimore .... 


MASSACHUSETTS 


Cities Service Oil Co. (Pa.), E. Braintree. 20,000 
Colonial Beacon Oil Co., Everett 34,000 


54,000 


Aurora Gasoline Co., Detroit 

Aurora Gasoline Co., Elsie 

Bay Ref. Co., Bay City 

Crystal Ref. Co., Carson City . 

Lakeside Ref. Co., Kalamazoo 

Leonard Refineries, Inc., Alma* 

Louis Rose Refining Co., Saginaw 
Marvel Ref. Co., Grand Rapids 
Mid-West Refineries, Alma 

Mid-West Refineries, Grandville 
Naph-Sol Ref. Co., Muskegon 

Old Dutch Ref. Co., Muskegon 

Osceola Ref. Co., Reed City 

Petroleum Specialties, Inc., Flat Rock .. 
Producers Ref. Co., Inc., West Branch .. 
Pure Oil Co., Midland 

Roosevelt Oil Co., Mount Pleasant 
Socony-Vacuum Oil Co., Inc., Trenton*.. 21,250 


90,950 


Northwestern Ref. Co., St. Paul Park ... 
Comet Refinery Co., New Britton 
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SERVICE YOU CAN 


NORWELL, 


A FEW OF THE 
WELL-KNOWN LINES 
AVAILABLE T0 YOU 

AT OUR STORES 


FOR HELPFUL 
QUICK SERVICE 
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Babcock and Wilcox—Still, Condenser Tubes 
A. M. Byers Company—Wrought Iron Pipe 





Chaplin Fulton Comany—Regulators 





Dean Brothers Pumps, Inc.—Pumps 





Eastern Engineering Co.—Mixers, Pumps 

Hewitt Rubber Corp.—Packing, Hose 

Hughes Tool Company—Valves 

Kennedy Valve Mfg. Co.—Valves, Fittings 

Ladish Drop Forge Company—Flanges, Forgings 

A. Leschen & Sons Rope Company—Wire Rope 

The Lunkenheimer Company—Valves, Steam Specialties 
Merco Nordstrom Valve Company—Plug Valves 


Pittsburgh Steel Company—Stainless Tubes, Still Tubes, 
Carbon Moly Pipe 


Quigley Company—Refractories, Insulation Material 
Reed Roller Bit Company—Valves 

Republic Steel Company—Line Pipe, Condenser Tubes 
Strong, Carlisle & Hammond—Traps 

Tube Turns, Inc.—Tube Turns, Flanges 

Watson Stillman Company—Forged Steel Fittings 


Victaulic Company of America—Couplings 
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OIL INDUSTRY 





MISSISSIPPI 





Crude 
oil 
Company and plant location— cap. bbl. 
Paluxy Asphalt Co., Yazoo City 3,500 
MISSOURI — 
Standard Oi) Co. (Ind.), Sugar Creek* .. 26,500 
MONTANA 
Bie West Off Co., Bevan... 5 356.660850 8 1,500 
Carter: Gil Co., BUMMeE 2... ek 10,000 
Carter Oil Co., Cut Bank ................ 4,000 
Farmers Union Cent. Ex’ch., Laurel .... 11,500 
Hart Refineries, Missoula ............... 550 
Hole Brothers Refinery, Cut Bank ...... 350 
Home Oil & Ref. Co., Great Falls ....... 2,250 
Texas Co., The, Sunburst ................ 7,500 
Treasure State Ref. Co., Shelby ......... 500 
Union Oil Co. of Calif., Cut Beek ...... 4,500 
Totel  ... OE 7 A ne 156,500 
NEBRASKA 
Coop. Refinery. Association, Scottsbluff.. 1,800 
Mid-States Ref. Co., Falls City 3,000 
Nebraska Prod. & Ref. Co., Salem ..... 800 
Petroleum Utilities, Inc., Chadron 750 
Porter Oil Co., Sidney 300 
Searle Pet. Co., Omaha 1,000 
Total 7,650 


NEW JERSEY 


Barber Asphalt Co., Barber ............ 15,000 
Cities Service Oil Co., Linden ........... 12,000 
Cities Service Oil Co., Petty’s Island .... 20,000 
Socony-Vacuum Oil Co., Inc., Paulsboro* 25,000 
Standard Oil Co. of N. z. Linden : 136,000 


Tide Water Associated Oil Co., Bayonne* 70,000 





{| ee 2 ee 278,000 
NEW MEXICO 

Aarex Co., Bloomfield .............00005. 100 
Continental Oil Co., Farmington 750 
Continental Oil Co., Artesia ............. 1,500 
Malco Refineries, Artesia 3,000 
McNutt Oil & Ref. Co., Brickland . 2,000 
New Mexico Asphalt & Ref. Co., Artesia 5,000 





Petroleum Products Ref. & Prod., Prewitt 1,500 
Valley Ref. Co., Roswell ... 2,500 
Warren Pet. Corp., Monument ........... 600 
BE hee. 0. ceca wereanrpeantenntc Katdats bo aaizee 16,950 
NEW YORK 
Allegany Refiners, Inc., Bolivar . 2,700 
Frontier Fuel Oil Corp., Tonawanda 7,500 
Gulf Oil Corp., Gulf Port, Staten Island. 14,000 
Sinclair Ref. Co., Wellsville : 11,000 
Socony-Vacuum Oil Co., Inc., Brooklyn 
and Long Island City* 21,000 
Socony-Vacuum Oil Co., Inc., Buffalo* 18,500 
Socony-Vacuum Oil Co., Inc., Olean 6,000 
din 55.5 5s gS gh ivela seis Memes Cale 80,700 
OHIO 
Canton Ref. Div. of Central Pipe Line 
ee ee 0,000 
Erie Ref. Co., Warren ..... 2,200 
Gulf Ref. Co., Cleves 26,600 
Gulf Ref. Co., Toledo ..... 23,000 
Pure Oil Co., Toledo* ........... 29,400 
Pure Oil Co., Newark ....... 15,500 
Standard Oil Co. (Ohio), Toledo* 20,000 
Standard Oil Co. (Ohio), Lima .......... 10,500 
Standard Oil Co. (Ohio), Cleveland* .... 37,000 
Sun Oil Co., Toledo* .............. ..... 85,000 
NE ods. g as cd re’ vc Ae ea eon 209,200 
OKLAHOMA 
Allied Materials Corp., Stroud ... 1,200 
Anderson-Prichard Ref. Corp., Cyril* ... 10,000 
Bareco Oil Co., Barnsdall ............... 3,500 
Bell Oil & Gas Co., Granfield ........... 5,000 
Ben Franklin Ref. Co., Ardmore ........ 5,000 
Caddo County Ref. Co., Cement ........ 2,500 
Champlin Ref. Co., Enid ................ 16,000 
Cities Service Oil Co., Ponca City ...... 11,000 
Continental Oil Co., Ponca City* ........ 26,000 
Cosco Oil Co., Wynnewood .............. 3,000 
Deep Rock Oil Corp., Cushing .......... 12,000 
Denver Prod. & Ref. Co., Edmond ...... 2,000 
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ing 


Type of 


cap. bbl. refinery 
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OKLAHOMA (Continued) 

Crude 

oil 
Company and plant location— 

Fen-Tar Refining Co., Wynnewood 


Johnson Oil Ref. Co., Cleveland ........ 5,500 
Mercury Oil Ref. Co., Oklahoma City .. 2,500 
Mid-Continent Pet. Corp., Tulsa ........ ,000 


Midland Coop. Wholesale, Cushing ...... 4,000 
Monarch Refineries, Inc., Oklahoma City 1,000 





Peppers Gasoline Co., Oklahoma City ... 1,500 
Phillips Pet. Co., Okmulgee is ree 7,000 
Rock Island Ref. Co., Beckett (Duncan).. 8,000 
Shale Oi] Co., Laweem ....25.0.2.5..058655 60 
Sinclair Ref. Co., Sand Springs ......... 7,000 
Sumrey ORs, eee ik co 10,000 
TOCA Co. Tie, Wet DUM oe evince oc nes 000 
Tide Water Associated Oil Co., Drum- 
een gee tii Pes ps Deanne reer 12,000 
Wilcox, H. F., Oil & Gas Co., Bristow ... 5,000 
Total Se ee ae eee ee 216,260 
PENNSYLVANIA 
Atlantic Ref. Co., Philadelphia* ......... 95,000 
Berry, James B., Sons Co., Oil City ..... 2,500 
Bradford Penn Ref. Corp., Clarendon ... 1,500 
Canfield Oil Co., Coraopolis ............ 1,000 
Cities Service Oil Co. (Pa.), Titusville .. 3,000 
Continental Ref. Co., Oil City .......... 1,000 
Daugherty Refinery (L. Sonneborn Sons), 
RR Re i tice ene AE Re a 4,000 
Franklin Creek Ref. Corp., Franklin ... 2,000 
Freedom-Valvoline Oil Co., Freedom ... 3,300 
Freedom-Valvoline Oil Co., Butler ...... 2,500 
Gulf Oil Corp., Pittsburgh .............. 14,500 
Gulf Oil Corp., Philadelphia* ........... 000 
Kendall Ref. Co., Bradford .............. 5,000 
Pennsylvania Ref. Co., Titusville ....... 2,000 
Pennsylvania Ref. Co., Karns City ...... 1,000 
Pennzoil Co., The, Rouseville ........... 8,500 
Quaker State Oil & Ref., Emlenton ..... 2,000 


Quaker State Oil & Ref., Farmers Valley 4,000 





Sherwood Ref. Co., Inc., Warren ....... 1,000 
Sinclair Ref. Co., Marcus HIOOK ..3.58%.. 65,000 
Sun Oil Co., Marcus Hook* ............. 135,000 
United Ref. Co., Warren ................ 5,500 
Waverly Oil Works, Pittsburgh .......... 2,500 
Wolf’s Head Ref. Co., Inc., Reno and 
i ae Sere eanees Sew, 5 aes 2,500 
BE . cakacicrcewtaseosuuntaetaas acc 426,300 
RHODE ISLAND 
American Bitumuls, E. Providence ...... 1,400 
Socony-Vacuum Oil Co., Inc., E. Provi- 
RS os Ra Sc teehee nae ibe 0 ota'v-e eshte 5,500 
Texas Co., The, Providence .............. 3,506 
| See Ga Pope Sh Se. Seo ia <2 10,400 


SOUTH CAROLINA 





Standard Oil Co. of N. J., Charleston 6,000 
SOUTH DAKOTA 
Stubeis Nef. Coe., SHG .... 0.6... 100 
TENNESSEE 
Delta Ref. Co., Memphis ......... 5,000 
Southern Oil Service, Nashville ... 1,000 
WE. eis bec b-pGi oe ba ores BS od Oe 6,000 
TEXAS 
American Mineral Spirits Co., Corpus 
0 ERC RR ener 10,000 
American Republics Corp., Houston .... 6,500 
Atlantic Ref. Co. (Atreco), Port Arthur*. 24,300 
TEE THOE.. CO;, TIM a ei ike cess ceases 2,000 
Bryson Pipe Line & Ref. Co., Bryson .. 1,500 
Caprito Refinery, Post ................... 500 
Clymore Co., Inc., Pettus ............... 1,300 
Coastal Refineries, Inc., Port Isabel .. 7,000 
Col-Tex Ref. Co., Colorado City ......... 10,000 
Consumers Cooperative Refy. Assn., 
OO” RR eae eee 5,400 
Continental Oil Co., Wichita Falls* ...... 5,000 
Cosden Pet. Corp., Big Spring .......... 15,000 
Cosden Pet. Corp., Graham ............. 500 
Crown Central Pet. Corp., Houston* .... 18,000 
Danaho Ref. Co., Pettus ................. 2,500 
Danciger Oil & Ref. Co., Pampa ........ 7,000 
Eastern States Pet. Co., Houston* ....... 30,000 
Flint Chemical Co., San Antonio ........ 500 
Gladewater Ref. Co., Gladewater ...... . 2,500 
Gratex Ref. & Fuel Oil Co., Graham .... 300 





Crack- 
ing 


cap. bbl. cap. bbl. 


1,350 
$2,750 
1,200 


12,000 


75,000 
72,300 


99,050 





258,160 
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3 TIMES 
FASTER 


with the automatic, trouble-free 


IMITORQUE 


The radically different principle of actuation in the Type 






S$. C. Limitorque Valve Operator makes it ideal for use 
on catalytic cracking, hydroformer and similar cycling 
plant valves in refineries producing Petro-chemical prod- 
ucts, gasoline, etc. A crank type mechanism in the con- 
trol opens or closes a valve up to 3 times faster than the 
conventional type operator . . . a 24” gate valve, for 
example, can be opened under full unbalanced condi- 


tions in 3 seconds. Consider the added production this 


will permit. 


. 4 

















Hundreds of these 
controls installed or 
specified by leading 
companies attest their 
value. For more com- 
plete mechanical de- 
fails, write us. 


View shewing spring P ted fo 
cross head guiding valve stem and © 

connection with valve stem. Thrust 
dj hani and thrust 





Type S. C. Limitorque Valve Controls can be used 
on globe, gate or angle valves from 3” to 24” 
diameter. 





indicator. 





MARCH 30, 1946 261 





TEXAS (Continued) 
Crude Crack- 
oil ing Type of 
Company and plant location— cap. bbl. cap. bbl. refinery 
Great Southern Corp., Corpus Christi* ., 6,500 2,000 S-C 
Gulf Oil Corp., Sweetwater 8 s-C 
Gulf Oil Corp., Fort Worth s-C 
Gulf Oil Corp., Port Arthur* Comp. 
Hamman Oil & Ref. Co., Bay City S-W 
Heffington Refining Co., Austin s 
Henderson, Frank C., Trust 2, Banquete. s 
Humble Oil & Ref. Co., Baytown* Comp. 
Humble Oil & Ref. Co., San Antonio .... s 
Huntex Oil & Ref. Co., Hardin 700 Ss 
Independent Ref. Co., Arp. J s-C 
Inland Refining Co., Palestine (Tucker) . Ss 
Jacksboro Refining Co., Jacksboro 100 s 
Lacy, R., Refinery, Kilgore s-C 
La Salle Pet. Corp., Burkburnett Ss 
Magnolia Pet. Co., Fort Worth s-C 
Magnolia Pet. Co., Beaumont* Comp. 
Maritime Oil Co., Houston 
Master Pet. Co., Dallas 
McBride Ref. Co., La Blanca 
McMurrey Refining Co., Tyler 
Mid-Co Gasoline Co., Cayuga 
Minerva Ref. Co., Minerva ... 
Moutray Oil Co., Hawley ..... 
Muenster Refining, Inc., Muenster 
Nueces Ref. Co., Clarkwood 
Onyx Ref. Corp., Hawley 
Pan American Ref. Corp., Texas City® .. 
Panhandle Ref. Co., Wichita Falls 
Panhandle Ref. Co., Lueders . 
Patton Oil Co., Rotan aoe «toe 
Payward Ref. Co., Shamrock 
Peerless Tank Cleaning Co., Kilgore .... 
Petroleum Wax Co., Kilgore : ; 
Petrolite Corp., Ltd., Kilgore 
Phillips Pet. Co., Borger .... 
Phoenix Ref. Co., Houston 
Pioneer Oil & Ref. Co., Somerset 
Pontiac Ref. Co., Corpus Christi 
Premier Oil Ref. Co., Longview Be hy 
Premier Oil Ref. Co., Fort Worth ........ 
Prichard Ref. Co., San Antonio 
Pure Oil Co., Nederland* 
Rado Ref. Co., McAllen 
Refugio Refining Co., Refugio 
Reischman, R. J., Refinery, Fort Stockton 
Republic Oil Ref. Co., Texas City* 
Shamrock Oil & Gas Corp., Sunray 
Shell Oil Co., Inc., Houston (Deer Park)*. a 000 
Shelly Ref. Co., Inc., Chalmers (Bay City) 2,200 
Sinclair Ref. Co., Corpus Christi* 27,000 
Sinclair Ref. Co., Houston* 
Sinclair Ref. Co., Fort Worth 
Skelly Oil Co., Longview 
Southport Pet. Co., Texas City 
Southwestern Oil & Ref. Co., Corpus 
Christi 
Standard Oil Co. of Texas, El Paso 
Star Light Ref. Co., Hatchel 
Stone Oil Co., Texas City 7,500 
Talco Asphalt & Ref. Co., Mount Pleasant 12,000 
Taylor Ref. Co., Corpus ‘Christi 
Texas Co., The, Houston 
Texas Co., The, Amarillo 
Texas Co., The, El Paso 
Texas Co., The, Port Arthur* 
Texas Co., The, San Antonio 
Texas Co., The, West Dallas 
Texas Co., The, Port Neches 
Texas Pacific Coal & Oil Co., Caddo .... 
Three Rivers Refinery, Three Rivers .... 
Tydal Ref. Co., Gainesville 
United Gas Pipe Line Co., Beeville 
Uvalde Rock Asphalt Co., Blewett 
Waggoner, W. T., Estate, Electra 
Western Ref. Co., Baldridge (Fort Stock- 
ton) 
Wickett Ref. Co., Wickett 
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Tri-State Oil & Ref. Co., Relico (Ogden) 
ta Oil Co., Vernal (Jensen) 

U Oil Ref. Co., Salt Lake City* 

Waéatch Oil Ref. Co., Woods Cross 


Texas Co., The, Norfolk 


Inland Empire Refineries, Spokane .... 


WEST VIRGINIA 
Crude Crack- 

oil ing Type of 
Company and plant location— cap. bbl. cap. bbl. refinery 
Carbide & Carbon Chemicals, S. Charles- 

ton 500 S-C 

Elk Ref. Co., Falling Rock 1,500 S-C 
Pure Oil Co., Cabin Creek le $14,300 Comp. 
Quaker State Oil Ref. Co., St. Marys ... 71,400 S-C-L 


Wisconsin Oil Ref. Co., Sheboygan 


C. & H. Refinery, Lusk 

Carter Oil Co., Lovell 

Carter Oil Co., Newcastle 
Continental Oil Co., Glenrock 
Crook County Refinery, Sundance 
Elk Horn Gas Refinery, Osage 
Empire State Oil Co., Thermopolis 
Frontier Ref. Co., Cheyenne* 
Gray Refinery, Inc., Newcastle 
Husky Ref. Co., Cody 

Husky Ref. Co., Riverton ... 
Independent Ref. Co., Lusk 
Manewal-Bradley Oil Co., Osage 
Ohio Oil Co., The, Lovell 

Pilot Oil Co., Morton .. 

Resolute Oil Corp., Badger Basin 
Silver Tip Refinery, Yoder 
Sinclair Ref. Co., Sinclair* 
Socony-Vacuum Oil Co., Inc., Casper .... 
Standard Oil Co. (Ind.), Greybull 
Standard Oil Co. (Ind.), Casper 
Texas Co., The, Calpet 

Texas Co., The, Casper 

Texas Co., The, Cody 

Tri-State, Inc., Thermopolis 
Wasatch Prod. Co., Woods Cross 
Wheatco Ref. Co., Wheatland 

Z & W Service & Refinery, Torrington. . 


*See table of Catalytic and Associated Units for additional 
information on refinery. 
+Polymerization - included. 


OPERATING REFINERIES IN CANADA 


ALBERTA 
Crude Crack- 
oil ing Type of 
Company and plant location— cap. bbl. cap. bbl. refinery 
British-American Oil Co., Ltd., Calgary.. 5,000 2,500 S-C-A 
Gas & Oil Refineries, Ltd., Hartell 000 1,000 S-C 
Imperial Oil, Ltd., Calgary 2,000 S-C-A 


BRITISH COLUMBIA 
Imperial Oil, Ltd., Ioco 
Shell Oil Co. of B. C., Shelburn 
Standard Oil Co. of B. C., Ltd., Van- 


Anglo-Canadian Oils, Ltd., Brandon .... 
North Star Oil, Ltd., St. Boniface 

Radio Oil Ref., Ltd., Winnipeg* ..... 
MiscelHaneous 


New Brunswick Gas & Oilfields, Ltd., 
Weldon 


NORTHWEST TERRITORIES 
Northwest Co., Ltd., Fort Norman 850 


NOVA SCOTIA 
nepennl Oil, Ltd., Daren 


ONTARIO 
British: American Oil Co., Ltd., Clarkson 8,300 
British-American Oil Co., Ltd., Toronto. 6,000 
Burlington Refineries, Ltd., Hamilton®. . 600 
Canadian Oil Companies, Ltd., Petrolia... 4,000 
Goodrich Ref. Co., Ltd., Port Credit .... 5,000 
Imperial Oil, Ltd., Sarnia 41,500 
McColl-Frontenac Oil Co., Ltd., Toronto. 12,000- 
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a SHUTDOWN PLANTS IN THE U.S. 


























Type of 
Company and plant location— cap. bbl. cap. bbl. refinery AL 
British-American Oil Co., Ltd., Montreal. 12,000 7,500 S-C-A a Crude Crack- 
Gen. Pet. Refineries, Pointe-aux a . oil ing Type of 
WG acl. Goes bbe s 0 0s cess) See pany and plant location— cap. bbl. . bbl. refine 
Imperial Oil, Ltd., Montreal ............. 30,000 = 3,400 S-C-L-A Fullerton Oil rote Casmalia ............. 500 8 sg s iad 
McColl-Frontenac Oil Co., Ltd., Montreal 16, 712,000 S-C Olympic Refining Co., Long Beach ..... 6,500 ...... s 
Shell Oil Co. of Canada, Ltd., Montreal.. 10,000 7,000 S-C Operators Oil & Ref. Co., Long Beach .. 5,000 ...... s 
a gE ee: MEE, “eave 705 Sino Oe , J 
Talk. \. Yor. . 2... Sea. Spee. te Oey 68,300 29,900 a a —_ — 
MEN, Fa’. shir ls cals Reale ts ak s olka es 24,000 4,500 
SASKATCHEWAN 
British-American Oil Co., Ltd., Moose COLORADO 
Jaw ..... He RR een aren 4,000 2,000 S-C-A Raven Oil & Ref. Co., Rangely .......... Se Ss 
Consumers Co-op Refs., Ltd., Regina ... 2,000 900 S-C 
Diana Oil & Ref. Co., Lloydminster ...... ep: eS S-L-A KANSAS 
High-Way Refineries, Ltd., Moose Jaw .. lala ee s Anee- Diet: Co., Gaerne) .. io. ose nds OUP esti. s 
High-Way Refineries, Ltd., Rosetown ... Se ee s 
High-Way Refineries, Ltd., Saskatoon ... hte degre s LOUISIANA 
Imperial Oil, Ltd., Regina ............... 10,500 3,200 S-C-A Arkansas Fuel Oil Co., Bossier City ..... 25,000 111,500 S-C. 
Sterling Ref., Ltd., Yorkton* ............ 750 250 Ss 
MICHIGAN 
Total 35. . Glew. Mee «s SCR een 18,600 6,350 Leonard Refineries, Inc., St. Louis ...... re Ss 
MONTANA ? 
REFINERIES IN MEXICO Big Lake Oil Co., Lake Basin ........... ae s 
Carter Oil Co., Kalispell ................ Se css Ss 
Gallatin Farmers Co., Belgrade ......... Be Scion Ss 
Petroleos Mexicanos, Ciudad Madero .... 60,500 8,000 Comp. Hunt, D. Eugene, Winnett ............... re Ss 
Petroleos Mexicanos, Arbol Grande 23,000 S-L-W North American Oil & Ref. Co., Chinook .300....... Ss 
Petroleos Mexicanos, Belle Vista ........ 5,500 1,200 S-C Ohio Oil Co., Lewiston .................. cf ae Ss 
Petroleos Mexicanos, Mata Redonda ..... 23,500 7,000 S-C Patterson, H. F., Ref. Co., Sweet Grass.. ) See s 
Petroleos Mexicanos, Poza Rica ......... 7,500 ...... s Petroleum Ref. Co., Shelby .............. RD isknve s 
Petroleos Mexicanos, Minatitlan ......... SEA S-L Sandgren & Nyhagen, Cut Bank ........ 35. ...... Ss 
Petroleos Mexicanos, Mexico City* ...... BOE «noses Ss Unity Pet. Corp., Kalispell .............. 1,200 250 S-C 
Petroleos Mexicanos, Salamancat ....... ..... ..... Walgreen, C. H., Cut Bamk ............... 50 s 
Refinerias Mexico, Nuevo Laredo .....:.. _, Sao Ss snciintaihel >. Nailnadiaia 
Refinerias Laredo, Nuevo Laredo ........ ae s a PRESS ae ng Maren Se naeae 6,605 250 
Refineria Union, Monterrey .............. nce th s 
Refineria del Norte, Cd. Juarez .......... ae s OHIO 
—- National Ref. Co., Findlay ......... ... 9,200 73,200 Comp. 
Total : aes ; oa : 173,180 16,200 
— OKLAHOMA 
*Refinery being expanded January 1946. Associated Refineries, Inc., Duncan* 17,000 C 
tUnder construction January 1946. 
TEXAS 
Abercrombie, J. S., and Harrison Oil Co., 
SHUTDOWN PLANTS IN CAN AD A eS ee EASE 18,000 4,700 S-C 
Danciger Oil & Ref. Co., Longview ....._ 7,500 4,000 S-C 
Humble Oil & Ref. Co., Ingleside ........ 31,500 ...... Ss 
Abasand Oils, Ltd., Fort McMurray, Alta. 800 600 S-C-A diercmeess 
Lion Ref. Co., Calgary, Alta. ........... oy (*) ERE ota. eawkaluden oad 57,000 28,900 
Home Oil Distributors, Vancouver, B. C. (*) (*) 
———_— WYOMING 
*Capacities not reported. Douglas Refinery, Douglas .............. alee s 
STATUS OF GOVERNMENT-OWNED SYNTHETIC-RUBBER PLANTS 
Butadiene GR-S (Butadiene-Styrene) 
Capacity Capacity 
Company, plant location and type— short tons/year Company, plant location and type— short tons/year 
Carbide & Carbon Chemical Corp., Institute, W. Va., Copolymer Corp., Baton Rouge, La.* .......... vata 30,000 
Eee re Pry frre ee 80,000 Firestone Tire & Rubber Co., Akron, Ohio* .......... 30,000 
Carbide & Carbon Chemical Corp., Louisville, Ky., Firestone Tire & Rubber Co., Lake Charles, La.* ... 60,000 
NS SE REL PEL ER eee PETTY ER 60,000 B. F. Goodrich Co., Port Neches, Tex.* ....... : 60,000 
Koppers, Inc., Kobuta, Pa., alcohol} ................. 80,000 B. F. Goodrich Co., Borger, Tex.* ........... — 45,000 
— B. F. Goodrich Co., Louisville, Ky.* ................:. 60,000 
Total teutadiewie CHIOGMGE). i .. 5on .niec cece esc eee 220,000 General Tire Co., Baytown, Tex.® .................... 30,000 
Goodyear Synthetic Rubber Corp., Akron, Ohio* .... 30,000 
Cities Service Co., Lake Charles, La., petroleum* ... 55,000 Goodyear Synthetic Rubber Corp., Houston, Tex.* ... 60,000 
Humble Oil & Ref. Co., Baytown, Tex., petroleum® .. 30,000 Goodyear Synthetic Rubber Corp., Los Angeles, Calif.* 60,000 
Neches Butane Products Co., Port Neches, Tex., U. S. Rubber Co., Los Angeles, Calif.* ................ 30,000 
RNIN on + 5.55 bs cutee a ohn 41 ase Oe ieee ead ce 100,000 U. S. Rubber Co., Naugatuck, Conn.* ................ 30,000 
Shell Union Oil Corp., Los Angeles, Calif., petroleum* 55,000 U. S. Rubber Co., Institute, W. Va.* ......... ; 90,000 
Sinclair Rubber, Inc., Houston, Tex., petroleum* 50,000 National Synthetic Rubber Corp., Louisville, Ky.* ... 30,000 
Standard Oil Co. (N. J.), Baton Rouge, La., petroleum* 15,000 
Phillips Pet. Co., Borger, Tex., petroleum® ........... 45,000 I ss 6. dca wo HR oO ee ds wae STE CRA 705,000 
Standard Oil Co. (Calif.), El Segundo, Calif., petro- 
NS Be Sig 6 ss Sow ese bar Sha 6 tbAls Co EW KIO‘ 18,000 GR-I (Butyl) 
Sun Oil Co., Toledo, Ohio, petroleum® ................ 15,000 Standard Oil Co. (N. J.), Baton Rouge, La.* ........ 38,000 
So. Calif. Gas Co., Los Angeles, Calif., petroleum* .. 30,000 Humble Oil & Ref. Co., Baytown, Tex.* ... ih ian 30,000 
Total butadiene (petroleum) ...................... 413,000 a std Oe Bee a he, LS 68,000 
Te Pg Ba ew chek ie an SONS 633,000 GR-M (Neoprene) | 
E. I. du Pont de Nemours Co., Louisville, Ky.* ...... 60,000 
Styrene seins 
Carbide & Carbon Chemical Corp., Institute, W. Va.t 25,000 Total synthetic rubber, long tons per year ....... 833,000 
Dow Chemical Co., Los Angeles, Calif.* .............. 25,000 Furfural 
Dow Chemical Co., Velasco, Tex.* .................... 50,000 . Gone 0? Ce i a Po ae... ak, Sek 12,000 
Koppers Co., Kobuta, Pa.® ................ greeters 37,500 Carbon B 
Monsanto Chemical Co., Texas City, Tex.* .......... 50,000 United Carbon Co., Od Tex.,* — per year ...... 41,000,000 
MII 0 Rr ike 's!h ss on cs be obese alaaieesa a) 187,500 *Operating. *Shutdown (standby). 
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CATALYTIC AND ASSOCIATED UNITS 














E Catalytic cracking—, -——Alkylation——, Isomerization Other pow 4 “4 
Charging cap. Production Production Type and production 
Company and plant location— Type (B./D.) Type (B./D.) (B./D.) 
Abercrombie, J. C., Co., and Harrison Oil Co., 
eR reer a pee Fluid 13,000 HF 4,000 1,500 ; 
Aerie ee es OE, Is. ss ee Sed ht ae eee Rae ff Sip tly nt ea gas —- 
ration, . per day 
Ashland Oil & Ref. Co., Catlettsburg, Ky. .... T.C.C. $10,000 HF §3,000 §1,300 
Associated Refineries, Inc., Duncan, Okla.*f .. Fluid 10,000 HF 3,000 1,300 
Atlantic Ref. Co., The: 
by _” ee a ers Seer Pe Fluid 15,000 HF ae 
em. Ee eee oy Se Fluid 15,000 HF 2,400 Fo eniicas ; 
Bay Pet. Corp., Denver; Colo. ..... Pe eee fn wee pnt Se ig. =<  \! S  e i = al 
ration, . per day 
Champlin Ref. Co, Mota; Gitte. «2... 2. al Reta HF +§2,300 +§1,450 : 
Chicago Corp., Agua Dulce, Tex. .............. bee SS Racwe | een hee “aan gas concen- 
ratio 
Cities Service Oil Co., East Chicago, Ind. ...... 0 ..-.:... sees. H,SO, +§2,800 $§1,000 
Cities Service Ref. Co., Lake Charles, La. .... Fluid 51,000 HF 8,000 1,500 
Continental Oil Co.: 
UPN Ms MG. 6s. ons 8 5 dake sR Acreage Sd PCr. §20,000 HF $§3,600 £§1,000 , 
ae ee eres penne rere tec. oe sgt CCR H,SO, = paraite Reversion 2,500 bbl. per day 
WR Bs a oh oiess onc bb ceo Soaed a Ca ee & otek H,SO, ere 
Cooperative Refinery Assn., Coffeyville, Kans. Fluid $§3,900 HF $§605 $§230 
Crown Central Pet. Corp., Houston, Tex. ...... TAL. $§10,000 HF +§3,500 +§1,300 
Eastern States Pet. Co., Houston, Tex. ........ Fluid §6,000 HF +§1,600 t§600 
Frontier Ref. Co., Cheyenne, Wyo. ............ Fluid $2,700 HF +§1,100 +§450 ‘ 
General Pet. Corp. of Calif., Torrance, Calif... T.C.C. 40,000 HF 5,000 os Delayed coking; 
Great Bouthern Cet. 667. io ccc oso, eae sale # HF £§1,500 Scag Dehydrogenation 
Gulf Oil Corp.: 
Philadelphia, Pa. . ion iPisw closes 5h Slee Fluid} 18,000 H,SO, ey ckaek 
OG Pe RS hoi noe noe oo sce so andas Re Houdry and 
TOC. 34,000 H,SO, 3,200 Oe ; 
Humble Oil & Ref. Co., Baytown, Tex. ........ Fluid 46,800 H,SO, re Hydrogenation 13,000 bbl./d.t§ 
Leonard Refineries, Inc., Aima, Mich. Re 8 3,000 Saeciew betes: a re 
Magnolia Pet. Co., Beaumont, Tex. ............ Houdry and 
TLE. 58,000 H,SO, 2,300 ; 
Mohawk Pet. Corp., Bakersfield, Calif. ... P . en HF £§1,000 t§450 ; 
Pan American Ref. Corp., Texas City, Tex. .... Fluid 23,000 H,SO, —_3,700 +§700 Cat. hydroforming 6,800 bi /d. 
Pennzoil Co., Oil Gites Bhs. 6 co iss le ase Ee AOE, eS mes tek ee HF | re 
Phillips Pet. Co., Borger, Tex. ................ Cycloversion 10,000 . SS pace ‘ 
Premier Oil Co. of Texas, Longview, Tex. ..... ........0 ...... HF $2,200 +§750 Pe ore aga 
Pure Ol Co., Faia, Gabe... cise sco ss : ce te) $1,330 eee 
Republic Oil Ref. Co., Texas City, Tex. .. Fluid 13,000 Hr ’ 0 er 
Richfield Oil Corp., Watson, Calif. ............ TOC. 23,000 H,SO, eet 
Root Pet. Co., El Dorado, Ark. ........... cha Fluid §5,000 HF $1,500 +§450 
Shell Oil Co.: 
ens: Se ick ree a a oreaeaees Shee Fluid 15,000 H,SO, 6,500 2,800 
NI, I once oa aionigcaims doc marae Ome aa RY Ce PS H,SO ert , 
Wine mileees ON 6k. fics eee Fluid 31,000 HsO! 4,500 1,500 Hydrogenation 400 bbl./day 
Houston, Tex. .............. Re oa Shell; 15,000 H,SO, —__2,500 1,000  #§§ Mydrogenation 300 bbi./day 
POON GU Te vise ee atcene es eee es oe eke H,SO ee 
Shell Oil Co. of Canada, Montreal, Que. ........ ........ sae Hso! 1,600 650 
Sinclair Ref. Co.: 
rpg ee a, ee OC ee Tia eam Pee sence H,SO, 750 
Houston, Tex. ... bea waka bees ta Houdry and 
pie ek 20,000 H,SO, 1,800 eats 
Cores Com, “Pon eS seein Houdry 10,000 HF 1,700 300 
Sinclair, Wyo. ..... ; baa ver se bustide ws ? Fluid 6,000 H,SO, a eee 
Socony-Vacuum Oil Co.: 
SE EN Fo Diora. 5 5.5.5 av dies ido uene ines Houdry 9,000 HF 855 
A ee ee en errata Houdry 9,000 ee Une ,. eta? |e 
Buffalo, N. Y. SOA oh ROI aE I a Sa Ar Pm Houdry MS hh soca’ | nck] goede 
ee CI te oie. Via ise tac Houdry Re 2 a REL} ce ae 
East St. Louis, fll. ...... i sh ancla pianos’ Houdry and 
TCL. 18,000 HF eee has 
eo SS eer rere = Houdry and 
ToL. 19,000 HF ee.  Srest. 
ree, Be 3. 25k SU RSS ce Houdry oy os Re gee 
Southport Pet. Co., Texas City, Tex. rs .... Houdry $§13,000 HF SE nk esas 
Standard Oil Co. (Calif.): 
(eC, I ee nn owe caine ontaecmdbrans Houdry 7,450 So. 4,250 750 5 
I es ce ac T.C.C. $14,000 WSO: §2,300 $1,400 eee Sone eee 
Standard Oil Co. (Ind.): 
Whiting, Ind. ....... Sec lat et ietiaas Fluid+ 20,000 H,SO, 2,900 4,500 cen memnteen F = = pd 
ie eee ed ae ae ee OLE ee ee Fluid 11,000 H,SO, 3,649 1,460 y : — 
Pe I na a he a Oo ne Jee ete! tc gkein bute ee... eee ; 
ene Gt Or eee een Os... os ee ee ee MyGoegenetien S080 8086.35 
Standard Oil Co. (Ohio): 
i ee Houdry 20,000 es Se aie a, ee 
I SI hie ic Bons eon Sian Sinks 2 sa nanos Bae IMosine: o< Suet - 4H,SO, SIS St Ae a 
Sun Oil Co.: ' FOOTNOTES 
eta th en Sg ear Oe ee eer Houdry 84,500 HF a ee *Refinery not operating 
¥ Toledo, oo PREG sta alo ean Oe ccd ei etewk Houdry hgh EGRESS x Diet 07:7 55: MMM eee ees Pe January 1946. }Under con- 
exas Co., e: struction January 1946. 
Lockport, Til. ..........: SA RE Firs ok SIR © Fluid 20,000 H,SO, 2,000 1,000 tUnit not operating Feb- 
OP PUNE hoon oo aan dae see's Fluid 15,000 H,SO, 3,800 Bese ruary 1946. §Units gov- 
Pe es ee 85. Dah ick Leeann ees Houdry and ernment-owned as of Jan- 
Fluid 49,000 H,SO, 12,000 2,800 uary 1946. {Aviation fuel 
Tide Water Associated Oil Co.: plants government-owned 
—_ Calif. J Gn a eae Pe yo Ska. s econ te aan Fluid 17,300 H,SO, 5,000 2,510 as of January 1946. 
pene, TR. By i iis cdi BE eevee Houdry and 
TCC SS CRE Se ac tee 9 
Union Oil Co. of California: 
I: NES cdi Seiad ans lun k Faw eakes éscreteeee fie. ae 6 i el ag ee eee ht ae oe oN Hydroformin J b 
Wilmington, Calif... TCC. 4,500 H,SO, 3,500 >. Sen tie hae” 
Utah Oil Ref. Co., Salt Lake City, Utah ....... Fluid§ 8,500 H,SO, §3,000 +§1,000 
Wilshire Oil Co., Norwalk, Calif. .............. Fluidt§ 4,000 HF +§1,750 +§1,000 
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World's 
Deepest 
Cable-Tool 
Test Is 
Completed 


by John T. Galey* 


7 deepest cable-tool hole in the 

world, so far as can be ascer- 
tained, has recently been completed 
by Manufacturers Light and Heat 
Co. on the Jesse G. Hockenberry farm, 
Mercer Township, Butler County, 
Pennsylvania. This wildcat was 
abandoned, after it showed consid- 
erable salt water, at 10,096 ft. in what 
is considered to be an Upper Cam- 
brian sand. Stratigraphically, the test 
is the deepest yet drilled in West- 
ern Pennsylvania, Eastern Ohio, or 
West Virginia. 

Foley & Fox of Washington, Pa., 
veteran deep-drilling contractors, 
completed their work in the remark- 
able total elapsed time of 312 days. 
This does not include shutdown time 
(the well was shut down awaiting 
orders from November 21 to April 5 
and was usually shut down over Sun- 
day), but does include all other time 
consumed by drilling, cementing, fish- 
ing, repairing, running casing and 
spooling, splicing, and changing lines. 


Geology 


The principal geological markers 
encountered are the Vanport lime- 
stone (Pennsylvanian) at a depth of 
28 to 38 ft.; the Berea sand (Missis- 
sippian), 728-41 ft.; Tully limestone 
(Devonian), 4,482-4,532 ft.; Onondaga 
limestone (Lower Devonian), 4,702- 
4,828 ft.; Oriskany sand (Lower De- 
vonian), 4,828-41 ft.; Lockport dolo- 
mite (Silurian), 5,935-6,185 ft.; 
Medina sands (Silurian), 6,453-633 ft.; 
Trenton limestone (Ordovician), 8,812- 
9,553 ft; Beekmantown (?) (Cambrian) 
dolomite, 9,553-10,074 ft.; Upper Cam- 
brian (?) sand 10,074-96 ft. Elevation 
is 1,306 ft. above sea level. 

The deviation from the vertical in 


*Independent operator, Pittsburgh. 





r 


View of rig which drilled the 10,096-ft. deep test in Butler County, Pennsylvania. Inset: 
Charles E. Bennett, president, The Manufacturers Light & Heat Co., which firm drilled the 
deep test here described 


the hole is shown by the pictures 
taken after completion by Sperry Sun 
Wells Surveying Co. 


Deviation from 

Depth vertical 
(ft.) degrees Direction 

200 2% S 40° 

720 S 10° W (?) 
6,800 N 83° W 
7,776 S 70° 
7,976 . S 75° 
8,610 N 73° 
8,810 . N 70° 
9,600 S 50° 
9,800 ; N 30° 
10,053 1D S 85° 


Tools were bypassed in the hole at 
7,876, 8,710, and 9,704 ft. and did not 
seroiusly alter the direction. 

There were several shows of gas, 
one of which-was in the Trenton at 
9,505-10 ft. and another in dolomite, 
probably the Beekmantown, at a 
depth of 9,746-71 ft. These shows were 
acidized after plugging back, but were 
not found to be commercially pro- 
ductive. 

Casing 


Casing requirements were surpris- 
ingly small on account of the rela- 
tively few water-bearing horizons en- 
countered and the contractor’s ability 
to control the caving formations by 
cementing. Actually all of the casing 
used consisted of 151 ft. of 13-in., 542 


ft. of 10-in., 1,557 ft. of 8%4-in., and 
6,710 ft. of 7-in. The latter string, 
which was extreme line, had 1,000 ft. 
of N-80 on the bottom and the re- 
mainder above of J-55. There was no 
casing run below this latter point. 
However, the wall of the hole was 
frequently cemented to prevent cav- 
ing. Ordinarily 10 to 15 sacks of neat 
cement mixed to the consistency of 
thick pea soup was poured down the 
hole every Saturday night before 
shutting down. A half hour later the 
cement which had reached bottom 
was bailed from the hole. 
Rig 

The drilling rig, with the exception 
of a few refinements, was the sort 
usually employed in most deep-drill- 
ing operations in the Appalachian 
area. Derrick was a standard Lee C. 
Moore 84-ft. with dead-weight test of 
435,000 lb., equipped with steel walk- 
ing beam, calf wheels, 12-ft. band 
wheel, and two 14-in. brakes on the 
bull wheels. A special spool was put 
on the bull wheels to facilitate even 
coiling of the drilling line. The lat- 
ter has been found to effect substan- 
tial saving in drilling-line wear. A 
standard 10,000-ft. O.C.S. chain-driven 
sand reel completed the rig. 

The drilling motor was a Riise 170- 
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]. A. Fox, of Foley & Fox, drilling contractors; Clarence Sweeny. superintendent, Carnegie 

Gas Co.; C. J. McMahon, superintendent of production, Manufacturers Light & Heat Co.; 

Don S. Keenan, president, Carnegie Gas Co., and E. J. Egan, vice president and general 
manager, Manufacturers Light & Heat Co. 


hp. equipped with a high, low, and 
reverse gear. From the top of the 
hole to 4,000 ft. a 28-in. pulley was 
used on this motor. This was changed 
to a 25-in. at 5,000 ft. and to a 20-in. 
at 6,500 ft. in order to obtain the 
power necessary to swing the tools 
at a lower stroke per minute. Then 
at 8,500 ft. the pulley was further 
reduced to 18 in. so that at the total 
depth plenty of power was still avail- 
able. 


Tools 


From a short distance below the 
point at which the 8%-in. casing was 
set to the total depth, a swivel socket 
was employed. The stem which 
drilled the hole to 6,701 ft. was a 
5%-in. by 28-ft. bar with 4%-in. tool 
joints. The remainder of the hole was 
drilled with 4%-in. by 25-ft. or 28-ft. 
bars and 3%-in. tool joints. The tools 
used in the hole were furnished ex- 
clusively by Spang & Co. 


Lines 


Drilling lines are an important item 
in the total cost of such a hole as 
this. However, the service derived 
from the lines used was considered to 
be excellent. A new 9,000-ft. semi- 
preformed 1-in. line was put on at a 
depth of 5,083 ft. This line carried the 
hole to 7,876 ft. where a new line 
of the same kind was put on. At 8,385 
ft. additional line was spliced on the 
latter, but otherwise it was able to 
carry the hole to 8,825 ft. As will be 
noted below, this was a particularly 
difficult portion of the hole to drill. 
A new 12,000-ft. 1-in. semipreformed 
gray strand straight left lay line was 
used from 8,825 to 9,657 ft., at which 
point 4,000 ft. of %-in. mild plough 
line was spliced on the bottom, for 
the purpose of not only lightening 
up the load, but also of removing 
from the hole the portion of the line 
which had been subjected to the 
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greatest stress. However, at 9,916 ft. 
an entirely new line consisting of 
9,000 ft. of 1-in. fully preformed 6 by 
21 and 5,000 ft. of %-in. of the same 
kind was put on. This latter line was 
specially made so as to have the same 
lay in the l-in. and the %-in. por- 
tions. All of the above lines, together 
with 9/16-in. sand lines which were 
used throughout, were furnished by 
Wickwire-Spencer Steel Co. 

The major stress on the line, when 
drilling at great depths, appears to 
be at from 800 to 1,000 ft. below the 
surface. For this reason, while drill- 
ing the deeper portion of the hole, 
the lay in the line was carefully 
watched and measured daily at the 
depth mentioned above. When the lay 
was found to exceed 11% in. at this 
depth, the line was no longer con- 
sidered safe to run. On the 12,000-ft. 
1-in. line put on at 8,825 ft., the lay 


increased from 9 in. at 8,848 ft. to 
11% in. at 9,594 ft. When the 4,000 ft. 
of %-in. line was spliced on this, the 
lay was only 9% in. at 9,657 ft. The 
lay remained practically the same 
until the tools were struck at 9,704 
ft. After the line had been cut at the 
latter point, the tools drilled by and 
a depth of 9,815 ft. reached, the lay 
was 11 in. 


Drilling Difficulties 


There were only two major ob- 
stacles to be overcome in drilling, and 
these were encountered commencing 
at a depth of 8,510 ft. and extending 
to 8,710 ft. where 11 gas pockets with 
various degrees of explosive force 
were struck. Some of these gas pock- 
ets would make gas at the rate of 
from 5 to 10 million cubic feet of gas 
per day, but would last only a mat- 
ter of a few minutes. The gas pock- 
ets all occurred in soft shale and after 
each one, it was necessary to clean, 
out the hole before new hole could 
be made. At a depth of 8,710 ft. in the 
last of three gas pockets the tools 
were stuck. They were jarred for 80 
hours in hope of switching off the 
drilling line. Acid was dumped into 
the hole in an attempt to weaken the 
line and the tools again jarred. The 
process was repeated, and finally 
after 6 days of jarring, the line was 
broken 600 ft. above bottom. The 
tools and wire line left in the hole 
were cemented and drilling com- 
menced at the top of the cement. 
While the cement was being drilled 
out gas pockets were found again, 
although only seven in number. How- 
ever, a 300 to 400-ft. column of con- 
centrated brine carried in the hole 
kept the gas pockets under control. 
Thirty-eight days’ time was consumed 
before the depth of 8,710 ft. was again 
reached. 

At 9,704 ft. another gas blowout 
was encountered which blew the tools 


Drilling crew which drilled the well: Charlie Moore, driller: Griff Briggs, driller: Red Ward, 
tool] dresser, and J. A. Fox 
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up the hole and wedged them so that 
they could not be removed. The dif- 
ficult job of disconnecting the wire 
line from the stuck tools was solved 
here in the following manner. The 
tool was made and run under the 
supervision of Spang & Co. 

A 4-ft. length of 4-in. bar made in 
halves longitudinally and slotted with 
14%4-in. internal opening was electric- 
ally welded on the drilling line. Water 
was passed through the opening dur- 
ing the welding operation to prevent 
damage to the line. This bar which 
had a 45° face at the top was then 
permitted to slide as far as it would 
go on the drilling line. A second 
bar 3 in. in diameter, weighing 150 
lb., with length and internal diame- 
ter the same as the first was then 
welded around the drilling line. Ten- 
sion was taken, and the second bar 
which had a rounded bottom was 
dropped. In 40 seconds the line was 
cut at 9,664 ft. by the action of the 
second bar on the first. Both parts 
of this line cutter were subsequently 
fished from the hole. 

The stuck tools were cemented in 
the hole, a whipstock set at 9,664 ft. 
and drilling carried on to the total 
depth without mishap. Only 20 days 
were lost from the time the tools 
were stuck at the above mentioned 
point until new hole was being made 
below 9,704 ft. 


The drilling difficulties encoun- 
tered to 6,701 ft. were the ones ordi- 
narily found in wells of the latter 
depth which penetrate the same sec- 
tion of rocks. A cave in the soft shale 
above the Onondaga limestone which 
occurred despite the use of a concen- 
trated brine solution as drilling fluid 
was cemented with 50 sacks of neat 
cement. This was drilled out as soon 
as it would stand up. Squeezing in of 
the salt beds, which were encountered 
at approximately 5,250 ft., or some 
of their associated soft clays or shales 
was sufficient to stop the tools and 
kink the drilling line when running 
into the hole. The tools would often 
stick also when pulling out so that 
it was necessary to jar them through 
the squeezed-in portion of the hole. 

The only additional difficulties 
came after new lines were put on at 
7,876 and 8,825 ft. In the former case 
the stem broke at the weld and was 
quickly drilled by, and in the latter 
case the tools were lost, but were 
fished out in a few days. 


Time 

This Oriskany sand was reached in 
64 days, and the Medina sands were 
drilled through in an additional 51 
days. Footage drilled immediately 
above the Trenton limestone was as 
high as 40 ft. during a 12-hour tour, 
and in the Trenton limestone an 
average of more than a foot per hour 
was attained. At 10,000 ft., which is 
near the total depth, as much as 20 
ft. in 24 hours was being drilled. 
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Forty minutes were required to pull 
the tools from this depth and 10 min- 
utes to run into the hole. The bailer 
was pulled in 25 and run in the hole 
in 5 minutes. 

This remarkable feat has served 
not only to demonstrate the skill of 
the contractors and drillers, the per- 
formance of the equipment, and con- 
sequently the practicability of deep- 
cable-tool drilling in the Appalachian 
area, but also the comparatively low 


cost of such an operation. The con- 
tract was on a footage basis to 5,000 
ft., and on a cost-plus basis to the 
total depth. The total cost of the 
well exclusive of casing, cement, and 
fuel was slightly under $81,000. 
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ors, in the preparation of this report. 


Portable Power Unit Useful in Refinery 


Speci eaercae current for operating 

small tools such as hand drills and 
the like and for illumination is sup- 
plied by the portable gasoline-engine 
generator shown in the accompanying 
drawing. Small, compact and light 
in weight, the unit easily may be 
placed in a light truck or passenger 
car by one man. The unit has paid 
its cost of building many times in its 
first year of use. Initially built for 
the refinery’s automobile mechanics 
to take out on night-time highway 
truck jobs for supplying illumina- 
tion on the job, the unit has since 
been put on many uses within the 
refinery. 

The gasoline engine used to drive 
the direct-current generator is one of 
the several popular makes that are 
cranked with a rope. Fuel for the 
engine is stored in a compartment in 
the base which is shop-made by weld- 
ing 10 or 12-gage sheet steel. The 
base is provided with mounting 
brackets for the engine and gener- 
ator and is equipped with rubber feet 
to reduce vibration. Also installed in 
the base is a terminal block which 
provides four circuits. 


Final Balancing of Assembly 


Positioning of the engine and gen- 
erator on the base is important for 
maintaining balance about the piv- 
oted lifting handle. Final balancing 
of the assembly may be done by in- 
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creasing or decreasing the weight of 
the generator fly-wheel as the case 
demands. For a unit made with an 
ordinary engine and generator, the 
flywheel weight should run between 
100 and 150 lb. per kw. based on 
generator rating. Exact weight of the 
flywheel for balancing the unit about 
the pivoted handle may be deter- 
mined after all parts except the wheel 
have been assembled on the base. Di- 
ameter of the wheel should be as 
large as practicable and not less than 
1.2 times the generator diameter. Its 
thickness will depend upon the rela- 
tionship of its diameter to the weight 
required for balancing. The wheel 
should be carefully machined to in- 
sure reasonably good dynamic bal- 
ance and the removal of metal for 
weight reduction should be made by 
turning a groove on one or both sides 
near its center. Ordinary steel plate, 
torch-cut to the desired diameter, 
will make a good wheel after it has 
been machine finished and provided 
with keyway and set screws. 

In addition to serving as a counter- 
balance, the flywheel tends to smooth 
out speed variations of the engine 
and consequently more uniform gen- 
erator performance is secured. Four 
50-watt lamps or the equivalent in 
electrically powered tools may be op- 
erated with the small unit illustrated, 
which has a 2.2 amp., 115-volt, d.c. 
generator. 
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Extensive Water Analysis in 
Cycling Fields Yields Useful 
Information on Corrosion 


A* extensive program of analysis 
of waters from cycling wells 
recently completed by the corrosion 
research project committee of the Nat- 
ural Gasoline Association of America 
has yielded some significant informa- 
tion on the physical and chemical dif- 
ferences of corrosive and noncorrosive 
fields. While not as conclusive as first 
anticipated, the data indicate that ap- 
preciable quantities of iron and or- 
ganic acids in well waters do not 
necessarily indicate a high rate of 
corrosion or that corrosion is present. 
The work is part of the broad 
cycling-well corrosion studies of the 
N.G.A.A. corrosion committee of 
which T. S. Bacon, Lone Star Produc- 
ing Co., ‘Dallas, is chairman. Operat- 
ing as a cooperatively financed proj- 
ect, the primary object of the com- 
mittee is to determine the cause of 
corrosion in gas-condensate fields. 
This corrosion has been observed in 
tubing strings at depths up to 10,000 
ft. and has been serious throughout 
tubing strings, well-head equipment, 
and flow lines from wells to cycling 
plants. Several theories have been 
suggested on the causes of this cor- 
rosion. One theory is that carbonic 
acid formed from reaction of the car- 
bon dioxide content of the gas with 
the liquid water condensed from the 
gas might attack the steel equipment. 
Another theory was based on the fact 
that appreciable concentration of the 
lighter fatty acids, such as acetic 
and propionic acids, were found in 
water samples obtained from cor- 
roded wells. It also seems possible 
that the joint action of the carbonic 
acid and of the organic acids might be 


responsible for this serious corrosive 
attack. 

In order to obtain factual informa- 
tion on the presence of the above 
acids, and on other chemical con- 
stituents of the waters produced from 
corroded wells, the N.G.A.A. insti- 
tuted a sampling program of broad 
scope. Water samples were obtained 
from wells and fields of known cor- 
rosiveness and were carefully ana- 
lyzed under the supervision of Prof. 
W. A. Cunningham, head of the de- 
partment of chemical engineering, at 
University of Texas. As the commit- 
tee realized that samples from cor- 
roded wells would give one side of 
the picture only, it arranged to have 
an approximately equal number of 
samples collected from wells that 
showed no corrosion. These samples 
from noncorroded wells were ana- 
lyzed in the same way, following the 
same techniques, so that direct com- 
parisons could be made between the 
chemical composition of water sam- 
ples from corrosive wells and from 
noncorrosive wells. 


Duplicate Samples Obtained 


Duplicate samples were obtained 
from each well or field so that some 
indication of variation in chemical 
composition could be made. Samples 
were obtained from 14 corrosive fields, 
10 noncorrosive fields, and 12 fields 
on which available operating infor- 
mation was insufficient to determine 
whether or not a corrosive condi- 
tion existed. The maximum values, 
minimum values, and average values 
of the data obtained are shown in 
Table 1. It is interesting to note that 


TABLE 1—N.G.A.A. WATER-SURVEY SUMMARY 


. 


-——Corrosive fields——_, -—Noncorrosive fields—, 


Max. Min. Avg. Max. Min. Avg. 
Cs rer 13,200 4,050 8,077 7,200 2,197 4,840 
Reservoir temp., °F. .. .... 250 157 207 190 76 142 
Reservoir pressure, psi. ... 5,000 1,330 3,243 3,200 400 1,619 


Well-head temp., °F. ....... 170 100 134 130 72 95 
Well-head pressure, psi. ..... 4,000 1,110 2,454 2,640 250 1,198 
Production rate, M.M.c.f./day . 30 2.5 9.7 10 0.7 4.3 
Distillate content, bbl./M.M.c.f. 70 2.5 27.8 26 0 8.2 
Water content, bbl./M.M.c.f. .... 3.7 0.4 1.17 34 0 6.6 
BAECS SRE Acer ; 2.0 0.6 0.87 0.7 0 0.35 
EES, grains/100 cu. ft. ......... 0.08 0.0 0.001 0.2 0 0.05 
pH (at atmos. press.) ............ 6.5 4.5 5.4 7.2 4.1 5.8 
Phenol. alkalinity, p.p.m. CaCO, 0 0 0 0 0 0 
M. O. alkalinity, p.p.m. CaCO, . . 448 20 148 692 8 121 
Total solids, Pp.m. «........... eae 74,400 242 ~=11,600 186,400 152 36,000 
NMS oo ile ordice Be Ss caaade.e 39,200 0 5,780 95,500 0 18,100 
RR Oe CORE ere es 104 0 21.0 70 8.5 29.9 
eS eee eet Cer eee ae 1,280 160 439 441 57 185 
Organic acids, p.p.m., C,H,COOH . 812 49 222 405 0 156 


270 


the carbon dioxide content of the gas 
from the corrosive fields is definitely 
higher than that of the gas from the 
noncorrosive fields. However, it seems 
unlikely that this difference in carbon 
dioxide content as observed is suffi- 
cient in itself to explain the extreme 
differences in rates of corrosive at- 
tack. It is also interesting to observe 
that organic acid concentrations are 
very slightly higher in the corrosive 
fields than in the noncorrosive fields. 
It appears from this information that 
the presence of organic acids in the 
well-head water samples is not in it- 
self an indication of the likelihood of 
serious corrosive attack. 

Salt water is a well-known corro- 
sive agent in the presence of oxygen. 
Gas wells do not contain oxygen and 
therefore the corrosiveness of the salt 
water is nominal. The amount of salt 
water in the well-head samples is 
indicated by the chloride content. It 
is noted from the data that many 
corrosive fields show very appreciable 
concentrations of salt water whereas 
many other corrosive fields show 
practically no salt in the well-head 
water samples. The  noncorrosive 
fields also range in salt content from 
zero to extremely high concentrations 
as judged by the chloride content of 
the water samples. 


Dissolved Iron Contents 


The dissolved iron contents of the 
water samples of the corrosive fields 
were definitely higher than the dis- 
solved iron contents of the water 
samples from the noncorrosive fields. 
However, some noncorrosive fields 
showed higher iron contents than 
some of the definitely corrosive fields. 
Therefore, it appears that iron con- 
tent alone is not a satisfactory indi- 
cation of the amount of corrosion that 
may be anticipated in any particular 
well or field. 

The available data in their present 
form fail to show any significant 
chemical differences in the composi- 
tion of water samples from corrosive 
fields as compared with water sam- 
ples from noncorrosive fields. The 
data do indicate higher average pres- 
sures and higher average tempera- 
tures in the corrosive fields than in 
the noncorrosive fields. It is well 
known that acid attack of metals in- 
creases rapidly with increase in tem- 
perature and also that the effective- 
ness of inhibitors in preventing acid 
attack of metals decreases rapidly 
with rise in temperatures. Other work 
on this subject of high-pressure cor- 
rosion sponsored by N.G.A.A., and un- 
der the supervision of Dr. Norman 
Hackerman of University of Texas, 
has indicated the likelihood that the 
corrosive attack is an acid type of at- 
tack that is partly inhibited by some 
naturally occurring inhibitor in the 
corrosive wells and is substantially 
completely inhibited by the same nat- 
urally occurring inhibitor in noncor- 
rosive wells. 
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Simplified Flow Diagrams 
Drying Natural Gas With Adsorbents 


What is your idea of the best meth- 
od of dehydrating natural gas? There 
is nothing unusual about our gas.— 
B. F. R. 


Adsorbents such as activated alu- 
mina and fuller’s earth are becoming 
increasingly useful as agents for the 
drying of natural gas or other gases 
and they are being applied to some 
extent in the drying of refinery liq- 
uids. They are sold under many trade 
names such as Porocel, Florite, 
Floridin, Ohmsted, Riverside, etc. In 
general, the materials are prepared 
or activated by the manufacturers by 
heating to a high temperature. Silica 
gel and anhydrous calcium. sulfate 
have also been employed. 


Although adsorption to the extent 
of 12-25 per cent is not uncommon 
with new materials, it is usual prac- 
tice to design plants for the adsorp- 
tion of only 4 to 7 per cent because 
the adsorbent gradually becomes 
fouled or plugged with impurities. 
Hydrogen sulfide in the presence of 
oxygen is particularly bad because 
free sulfur is deposited throughout 
the adsorbent. Small amounts of 
caustic soda or similar alkaline ma- 
terials also rapidly destroy the effi- 
ciency of many earths. Cracked gases 
are also detrimental. With regular nat- 
ural gases the adsorbent lasts for sev- 


eral years, and its cost is so small that 
more frequent replacements could in 
many instances be tolerafed. The clay 
is usually supported at several points 
in the chamber to avoid channeling. 


Obviously the adsorbents also tend 
to remove natural gasoline, distillate, 
and absorption oil from the gas, but 
these are displaced by moistures as 
more and more gas flows through the 
plant. As the content of adsorbed 
moisture increases, the dew point of 
the effluent natural gas increases 
somewhat as follows: : 


Adsorbed 

moisture, 
% by weight Dew point 
ae : ots below —20 
below —10 


5 ee ee 
Ge waeidte.: = 


Of course, each gas or incoming mois- 
ture content gives somewhat different 
results. 


The method of operation may be 
understood from the simplified flow 
diagram on this page. One chamber 
(or a battery of them) is used to dry 
the main bulk of the gas while a 
smaller hot stream (10-15 per cent) 
of the gas is used to dry the moisture 
frorh a spent chamber (or battery of 
chambers). The small stream of hot 
gas is cooled after it leaves the cham- 
ber so thatthe main bulk of the mois- 
ture contained in it is condensed and 
collected in a receiver. If the outgoing 
gas must be exceedingly dry (or if 
the adsorbent is so old that it is in- 
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effective), the small stream of some- 
what wet gas may be recycled through 
an adsorbent chamber as indicated by 
the dotted line but the usual practice 
is simply to mix the two streams of 
gas. Some of the small stream of 
moist gas may be used as fuel for 
generating steam. 


Regeneration is usually . accom- 
plished at 300°-400° F. which does not 
remove all of the moisture but is 
apparently the economic limit of tem- 
perature. Higher temperatures re- 
move scarcely any more moisture and 
require an expenditure of heat to 
raise the temperature of the chamber 
whereas lower temperatures fail to 
remove enough moisture. Tempera- 
tures of even 600° F. are not detri- 
mental to any of the common ad- 
sorbents excepting silica gel. 


The chambers are sufficiently large 
to provide an “onstream” cycle of 12 
to 24 hours. According to the excellent 
paper by Capell and Amero, “Dehy- 
drating Liquids and Gases With 
Granular Adsorbents,” The Oil and 
Gas Journal, page 37, June 18, 1942, 
the cross-sectional area of the cham- 
ber should be such that the velocity 
of the gas (based on the empty tow- 
er) is 20 to 60 ft. per minute. 


Air in Natural Gas 


We have a very rich natural gas. 
Is it satisfactory to add air to it to 
reduce its heating value to the regu- 
lar value?—R. A. P. 


From a general ethical standpoint 
it is not legitimate to sell air along 
with natural gas, nor is it wise -to 
encourage a situation that in a 
moment of carelessness may cause a 
serious explosion. We have no record 
of anyone deliberately adding air to 
natural gas. 


Nevertheless, air is added to gas in 
so-called butane-gas plants for small 
cities. In such plants liquid butane is 
purchased and vaporized, and since it 
has a heating value in excess of 3,000 
B.t.u. per cubic foot, whereas most 
natural gas has a heating value only 
a little over 1,000, it is diluted with 
air so that it will exhibit combus- 
tion characteristics similar to regular 
gas. Pure butane gas would be so rich 
that special burner appliances would 
be necessary or at least all burners 
would have to be specially adjusted in 
order to handle it. For this reason it 
is accepted as good practice to dilute 
pure butane gas with about two vol- 
umes of air. 

With regard to explosions, there is 
no need to worry except on those occa- 
sions when by chance too much air 
is added to the butane. The explosive 
limits of butane and most natural 
gas ranges from about 1.5 to 13 per 
cent hydrocarbon gas and hence any 
other mixtures will not be explosive. 
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Explanation of Pinch-Out and Erosional Unconformity 


ales traps which cause accumu- 
lation of oil and gas occur in 
stratigraphic wedges which repre- 
sent zones that show convergence 
by gradual thinning of their mem- 
bers and by successive dropping out 
of the members in periodical or 
irregular- order, in effect causing a 
number of unconformable breaks. 
This is in contrast to stratigraphic 
zones abruptly cut off by angular 
unconformities. 

Petroleum reservoirs associated 
with both of these conditions have 
become very important. However, 
certain difficulties in the interpre- 
tation of unconformity problems 
arise from the dual use of the term 
“unconformity” as a “surface of 
either erosion or nondeposition sep- 
arating two groups of strata.” An 
attempt is made in the following 
to explain diagrammatically the 
logical relations between = strati- 
graphic wedge and unconformity 
conditions and the position of pos- 
sible reservoir traps with respect 
to each. In the section (Fig. 1) the 
formations shown form three groups. 

Upper Group L, constant thick- 
ness, continuous. 

Middle Group M, converging and 
wedging out. 

Lower Group N, constant thick- 
ness and truncated by erosion. Hori- 
zontally the section is divided into 
three segments: 

Segment 1, normal stratigraphic 
sequence. 

Segment 2, stratigraphic wedge of 
Group M. 

Segment 3, Groups L and N meet 
at the erosional unconformity. 


Note that in subsegment 2a, Group 
M shows thinning by convergence 
of its subzones but all markers can 
be traced, while in 2b individual 
members of Group M gradually drop 
out at an unconformity until the 
whole group is pinched out entirely. 
The possibility of differentiating sub- 
segment 2a from 2b depends on the 
quality and density of the corre- 
latable markers. In Segment 3, 
Group N does not go out by natural 
thinning; the break between Group 
M and N is definitely a plane of ero- 
sion, an _ erosional unconformity 
which is angular. 

Segment 2 represents the logical 
intermediate stage of convergence 


between the normal regional strati- 
graphic succession in Segment 1 and 
conditions brought about by uplift 
and erosion in Segment 3. Under 
submerged marine conditions of 
deposition, as encountered in con- 
nection with petroleum deposits, the 
structure of Segment 2 results from 
the balancing of the rate of sedi- 
mentation and the rate of uplift. In 
the simple case shown on _ the 
sketch, the rate of uplift was greater 
during deposition of the strati- 
graphic members M-e and M-d, caus- 
ing regression in sedimentation and 
smaller during deposition of the 
members M-b and M-a, causing 
transgression. 


Depositional Unconformity 


If the tectonic movements and 
deposition were in perfect balance, 
the interruption in the stratigraphic 
sequence in the Subsegment 2b 
would be due to nondeposition alone. 
However, due to exposure between 
the regression and_ transgression 
phases local erosion may have af- 
fected this depositional unconform- 
ity and ordinarily it is difficult to 
decide from subsurface data wheth- 
er the updip edge of a bed that 
pinches out in a zone of convergence 
is the original margin or whether it 
is cut back by erosion. 

Absence of basal conglomerates or 


basal detrital zones would be char- 
acteristic of unconformities devel- 
oped under such conditions, since 
the rock fragments removed by ero- 
sive action in Subsegment 2b would 
rather be found scattered through 
the stratigraphic intervals in the ad- 
joining Subsegment 2a where depo- 
sition was uninterrupted. Under the 
circumstances shown on the sketch, 
such material might be found in the 
M-c member of 2a. 

The presence of traps under. the 
foregoing conditions depends on the 
relative position of permeable and 
impermeable beds. As for the eval- 
uation of possibilities for reservoirs 
located in Segment 2 of Fig. 1, the 
following may be considered. The 
M-a member must be impermeable 
to seal the wedge entirely in an up- 
dip direction and to provide favor- 
able possibilities for traps in its low- 
er permeable members. If M-a is 
permeable and M-b impermeable, 
only M-c and M-d are protected and 
suitably trapped if they are per- 
meable. If M-c is the first imper- 
meable member in the wedge, no 
favorable reservoir conditions will 
be found in the M group despite its 
wedge structure, unless sealing is 
effected by impermeable formation 
at the base of the L group. The lat- 
ter condition is also required to pro- 
duce traps in Segment 3. 
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Fig. 1—Diagrammatic relation between the normal stratigraphic 


sequence, 


stratigraphic wedge, 


and unconformable conditions 


Series prepared by Dr. O. Wilhelm, Shell Oil Co., Inc. (A. A. P. G. Bulletin Vol. 29, No. 11) 
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and distributes Laboratory Apparatus, Gas Testing 
Equipment, Gasoline Testing Apparatus and Oil Test- 
ing Instruments identified by the trade marks AC-ME 
and R.S. 


Besides items carried under the above names, other 
scientific equipment and materials, made by leading 
manufacturers, are always carried in stock. 
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Ethyl Asks Customers to 
Order Only Needed Lead 


NEW YORK. — Stating that Ethyl 
Corp. has “no reason to believe that 
we will receive a sufficient alloca- 
tion (of tetraethyl lead) from the Ci- 
vilian Production Administration to 
supply the full requirements of our 
customers during the months ahead,” 
Earle W. Webb, president, in a wire 
to all of Ethyl’s refining licensees, 
appealed to customers not to place 
orders inconsistent with their imme- 
diate needs. Text of the wire, which 
was sent March 21 follows: 

“For several months we have had 
many discussions with the people in 
Washington who are in charge of al- 
locating metallic lead in attempting 
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to secure sufficient tonnage to meet 
our customers’ requirements for tetra- 
ethyl lead. Lately, representatives of 
the American Petroleum Institute, 
National Petroleum Association, and 
Western Petroleum Refiners Associa- 
tion have participated in these dis- 
cussions. We feel we should inform 
you at this time that we have no 
reason to believe we will receive a 
sufficient allocation from the Civilian 
Production Administration to supply 
the full requirements of our custom- 
ers during the months immediately 
ahead. 


“We are hopeful, however, that the 
allocation will enable us to supply at 
least 80 per cent of such requirements. 
Meanwhile, we are doing our best to 
impress CPA with the gravity of the 
effect of such restrictions on the pe- 
troleum industry. We will proceed 
under the assumption that none of our 
customers will place orders inconsist- 
ent with this information. We will 
keep you advised regarding devel- 
opments.” 


The wire was signed by Earle W. 
Webb, Ethyl’s president. 

Ethyl asked CPA for approximately 
15,500 tons of lead for the second 
quarter, explaining that this would 
be the minimum amount required. 


Eleven More Refineries 
Offered by Government 


WASHINGTON.—tTen refineries for 
the production of high-octane gaso- 
line or its components and one plant 
making toluene have been placed on 
the surplus property list by the War 
Assets Corp. 


The latest group of refinery prop- 
erties offered for sale or lease brings 
to 18 the number of plants placed on 
the market in recent weeks. Of the 
11 plants, 6 are in Texas, 1 in Kan- 
sas and 2 each in California and Okla- 
homa. Details on the properties are 
available from the WAC office, ‘Rail- 
road Retirement Building, Washing- 
ton 4. 


Wartime operators of the plants, lo- 
cation, type of production, and capac- 
ity, where given, follow: 

Pan American Refining Corp., Texas 
City, Tex., isopentane, 2,400 bbl. daily. 

Humble Oil & Refining Co., Bay- 
town, Tex., hydrogenation, 8,000 bbl. 
of feed charge daily. 

Southport Petroleum Co. of Dela- 
ware, near Texas City, Tex., 100-oc- 
tane gasoline, 3,000 bbl. daily. 


Republic Oil Refining Co., near 
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Texas City, Tex., 100-octane, 3,000 bbl. 
daily. 
Eastern States Petroleum Co. of 
Texas, Manchester district, Houston, 
100-octane gasoline, 3,000 bbl. daily. 

Crown Central Petroleum Corp., 
Pasadena, Tex., 100-octane, 3,910 bbl. 
daily. 

Cooperative Refinery Association, 
Coffeyville, Kans., 100-octane gaso- 
line. 

Continental Oil Co., Ponca City, 
Okla., toluene, 400 bbl. daily. 

Continental Oil Co., Ponca City, 
Okla., 100-octane gasoline, 4,520 bbl. 
daily. 

Wilshire Oil Co., Norwalk, Calif., 
100-octane gasoline, 6,600 bbl. daily. 

Mohawk Petroleum Corp., Bakers- 





field, Calif., 100-octane gasoline, 3,000 
bbl. daily. 


Award for Atomic Research 
Given to Whiting Group 


CHICAGO.—The achievements of a 
group of scientists and technicians 
of Standard Oil Co. (Ind.) in war- 
time atomic bomb research were rec- 
ognized in Whiting, Ind., last week. 

More than 400 technical workers 
from the company’s Whiting labora- 
tories and refinery gathered for a 
dinner at which Dr. Robert E. Wil- 
son, chairman of the board, passed 
on to the men responsible an award 
for: chemical engineering achieve- 
ment he had accepted in behalf of 
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the company in New York in Feb- 
ruary. A. L. Conn, who was in direct 
charge of the atomic research at Whit- 
ing, accepted the award from Dr. 
Wilson. 

Delivering the principal speech at 
the dinner, Dr. Harold C. Urey, Nobel 
prize winner and a leader in atomic 
bomb development, said that, in or- 
der to attain maximum development 
of atomic energy, “it is necessary 
that a considerable fraction of atomic 
energy information be made availa- 
ble to technically trained men of in- 
dustry without having a considerable 
amount of the material published.” 


Firm Starts Dismantling 
Corpus Christi Refinery 


CORPUS CHRISTI. — Dismantling 
of the former Humble Oil & Refining 
Co. Ingleside refinery near here has 
been begun by Sampson Machinery 
& Supply Co. which recently pur- 
chased the 30,000-bbl. daily capacity 
plant. 

The refinery, which turned out 
specialized products during the war 
and was closed down permanently by 
Humble a few months ago will be 
sold in lots and sections after dis- 
mantling. The job may take as long 
as 3 years to complete, according to 
Max Clairfield, Sampson company 
president. In addition to such equip- 
ment as valves, pipes, fittings, tanks, 
cracking units, the plant includes a 
power plant capable of supplying 
electricity to a city of 30,000. 


Exports Drop to Fill 1945 
Lubricating Oil Demand 


WASHINGTON.—The United States 
filled its record-breaking 1945 lubri- 
cating oil demand by a heavy cut in 
exports, coupled with: slightly in- 
creased production and a minor with- 
drawal from stocks. 

War-stimulated need carried do- 
mestic demand for lubricating oil to 
35,318,000 bbl. in 1945. This repre- 
sented an increase of nearly 10 per 
cent over 1944’s total of 32,183,000 
bbl., and an increase of 43 per cent 
over 1940’s total of 24,690,000 bbl. 

Of the increase in domestic de- 
mand in 1945 over 1944, 73.3 per 
cent was filled by a reduction in ex- 
ports from 8,889,000 bbl. in 1944 to 
6,591,000 in 1945. Stocks showed only 
a decline from 7,815,000 bbl. to 7,773,- 
000 bbl. in 1945. 

Output of lubricating oil closely 
paralleled the increase in crude oil 
preduction. United States’ crude pro- 
duction rose 1.98 per cent in 1945 over 
1944. Domestic production ‘of, lubri- 
cating oil at 41,867,000 bbl. was 1.85 
per cent over 1944. This increase, 
however, contributed only a relative- 
ly small part of the increased 1945 
demand when compared to the cut in 
exports. 
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Suttle Is New Managing 
Director of Gas Group 


AUSTIN, 'Tex.—Robert R. Suttle, 
Austin consulting engineer, has been 
named.new managing director of the 
Southern Gas Asso- 
ciation by a special 
committee of the 
organization. 


Suttle will han- 
dle affairs of the as- 
sociation from his 
present office in 
Austin until suita- 
ble quarters for the 
new association of- 
fice in Dallas can 
be found. The new managing direc- 
tor formerly was an adviser to the 
college of business administration of 
the University of Texas. During the 
war, he served as a Navy lieutenant 
working in personnel relations and 
on several special industrial surveys. 





Railroad Commission Moves 
To Enforce Use of Gas 


AUSTIN., Tex.— The Texas’ Rail- 
road Commission last week threat- 
ened a field shutdown to enforce its 
efforts to halt waste of casinghead 
gas. 

At a hearing on gas conservation in 
Seeligson field, Jim Wells and Kle- 
berg counties, Ernest O. Thompson, 
one of the commissioners, told Ray- 
mond H. Myers, representing Mag- 
nolia Petroleum Co., that “the com- 
mission intends to emphasize that 
we are serious about preventing gas 
waste, even to the point of shutting 
down fields.” 

Myers replied that “we think we 
have shown diligence in trying to 
promote conservation.. Surely,” he 
added, “the commission would not 
punitively shut down a field.” Earlier, 
he outlined operators’ plans to install 
natural gasoline processing equip- 
ment and said Tennessee Gas & 
Transmission Co. had offered to buy 
30,000,000 cu. ft. daily of the residue 
gas subject to Federal Power Com- 
mission approval. . 

The commission has compléted two 
of four meetings with operators 
throughout the state in an investiga- 
tion of gas wastage. The Seelingson 
field hearing is the first of its spe- 
cific nature called by the commis- 
sion in its drive against gas waste, 
which an engineering survey esti- 
mated at 1,500,000,000 cu. ft. daily. 
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The Seeligson field produces about 
40,000,000 cu. ft. daily together with 
23,000 bbl. of oil. Value of the gas 
now being flared in the field is placed 
at $1,150,000, and cost of the proc- 
essing plant at $5,000,000. 

The Seeligson field hearing results 
from the first of the investigative 
meetings held by the commission in 
Corpus Christi. The third was due to 
be held Thursday of this week in 
Midland. 

The Railroad Commission last week 
also ordered operators in the Old 
Ocean field, Brazoria County, to ap- 
pear April 17 and show cause why 
the field should not be shut down 
until arrangements are made to avoid 
flaring 12,286,000 cu. ft. of casing- 
head gas daily. “It looks like the 
days of gas flares in Texas are num- 
bered,” Thompson commented. 


FPC to Hear Mexico Gas 
Export Cases April 1 


WASHINGTON. —Two cases _ in- 

volving export of natural gas from 
Texas to Mexico will be heard here by 
the ‘Federal Power Commission on 
April 1. 
*: Reynosa Gas Pipe Line Co.’s request 
for authority to transport gas for 
ultimate consumption in Monterrey 
will come up for additional testimony 
on that date. FPC was asked by the 
Texas Railroad Commission for “fur- 
ther and new evidence” before a final 
decision is made. Two members of the 
Texas commission, Olin Culberson 
and Beauford Jester, have indicated 
they will continue to oppose the 
scheme. 

The second case centers on an appli- 
cation of United Gas Pipe Line Co. 
for permission to continue selling and 
exporting natural gas from Texas to 
Mexico but at an increase in rates. 


A.G.A. Committee to Study 
Economic Research Needs 


NEW YORK.—A special committee 
on economic and market research 
needs is being organized by the 
American Gas Association under the 
chairmanship of E. H. Eacker, vice 
president of Boston Consolidated Gas 
Co. 

The committee will review eco- 
nomic and market studies recently 
made or started by committees of the 
association, particularly the postwar 
planning committee, and determine 
the needs of the industry for further 


marketing and economics research, 
said Everett J. Boothby, A.G.A. pres- 
ident. 


Need for Supervisor Training 
Stressed at A.G.A. Meeting 


KANSAS CITY.—The need for 
foremen and supervisory training was 
emphasized at the meeting of the 
Midwest personnel conference of the 
American Gas Association which was 
held here recently. 

Available material on the subject 
of foremen and supervisory training 
will be studied and a report made 
at the next conference which was 
set for June 6 here at the Phillips 
Hotel. Among other topics discussed 
at the meeting were industrial rela- 
tions problems concerning the return 
to the 40-hour week. C. C. Jolley, per- 
sonnel director of Natural Gas Pipe 
Line Co. of America, is chairman of 
the conference. 


Flare Elimination Effected 
By Shell Oil in Louisiana 


BATON ROUGE, La.—Utilization 
of substantial amounts of previously 
flared gas has been reported by Shell 
Oil Co., Inc., to the Louisiana Con- 
servation Commission. 

The company is now collecting 100,- 
000,000 cu. ft. of gas in the Chalkley 
field and will soon begin utilization 
in several other fields, E. N. Van 
Duzee, division manager in Lake 
Charles for the company, reported to 
Joseph L. McHugh, conservation com- 
missioner. A high-pressure gathering 
system is now operating in the Chalk- 
ley field and the company is proceed- 
ing with plans to install compressors 
against the time when wells will not 
flow against gathering-line pressure. 

Operation of a similar gathering 
system in Gibson field awaits a ship- 
ment of meters, Van Duzee said. Defi- 
nite plans also have been made for 
flare elimination in the La Pice and 
St. Gabriel fields. 


Well Pipe Corrosion 
To Be Investigated 


AUSTIN.—Ways of reducing corro- 
sion in gas wells will be studied by a 
full-time research worker who will 
be placed on the University of Texas 
staff July 1 under a fellowship fi- 
nanced by the Natural Gasoline As- 
sociation of America. 

Dr. Normal Hackerman, university 
official, will select the recipient of 
the fellowship from graduate students 
in chemistry or chemical engineering 
at the university. The association of- 
fered a fellowship for investigation 
of the corrosion problem last year 
and is continuing with a larger con- 
tribution for the year beginning 
July 1. 
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Russia Reported Planning 
Pipe Line to Balkan Area 


NEW YORK.—Russia’s struggle for 
petroleum sufficiency is reflected in 
reports reaching here of Soviet plans 
for an oil pipe line to the Balkans 
and in the official Russian announce- 
ment of a production goal of 35,000,- 
000 tons (254,310,000 bbl.) by 1950. 

The pipe line Russia is reported to 
be considering would pull production 
in Rumania, and possibly Hungary, 
within the prewar Soviet borders. 
Pipe for the project already has been 
ordered in the United States, ac- 
cording to some sources. 

At the present time, Russia is tak- 
ing a large amount of the estimated 
200,000 bbl. daily being produced on 
the European continent, practically 
all in the eastern area which is un- 
der Russian domination. 

The production goal of 35,000,000 
tons was included in a general state- 
ment of objectives of Russia’s new 
5-year plan which was adopted unan- 
imously by the Supreme Soviet. In 
a mid-February speech, Stalin called 
on his people for huge production 
increases, setting ultimate oil output 
at 60,000,000 tons (435,000,000 bbl.) 
annually. 

The Statemen’s Yearbook in Lon- 
don recently placed Soviet oil pro- 
duction in 1941 at 38,000,000 tons 
(275,500,000 bbl.) but considerable 
productive capacity was destroyed 
during the German invasion of the 
country. Other sources estimate 1945 
production in Russia at 25,000,000 tons 
(181,250,000 bbl.) 


Permit Sought to Operate 
Warbuilt Gas Facilities 


SHREVEPORT. — Officials of Ar- 
kansas Louisiana Gas Co. were to pre- 
sent their case for authority to oper- 
ate permanently warbuilt facilities 
costing more than $3,500,000 in a 
hearing before the Federal Power 
Commission this week in Washington. 

The company also is asking per- 
mission to construct additional facil- 
ities at an approximate cost of $530,- 
000 to remove a portion of two 4-in. 
lines near Little Rock which are no 
longer in use. The permanent cer- 
tificates requested cover 36 miles of 
pipe line from Lisbon field in Lou- 
isiana to El Dorado, Ark., and then 
to the Ozark Ordnance Plant; 6 miles 
of line built to supply a Naval ord- 
nance plant in Ouachita County, Ar- 


kansas, and the company’s “L” sys- 
tem which was built to supply gas to 
Arkansas war plants. The company 
proposes to use the “L” system to 
service a new Arkansas Power & 
Light Co. plant near North Little 
Rock, to maintain adequate service 
in Little Rock itself, and to service 
properties of Aluminum Ore Co. and 
Dulin Bauxite Co. 


Sinclair Refining Plans 
Columbus-Detroit Line 


NEW YORK.—A 6-in. products line 
will be laid for Sinclair Refining Co. 
from Toledo to Columbus, Ohio, and 
from Toledo to Detroit. 

The company has asked bids for 
the construction. About 170 miles of 
pipe will be required. A two-way 
pumping station will be installed at 
Toledo to give the line a capacity of 
about 15,000 bbl. of gasoline daily 
in each direction. 

The new line will tie into the com- 
pany products trunk now operating 





are available at much less than produc- 
tion cost! Take advantage of this eppor- 
tunity to purchase from stock. Selsyn 
Motors have many applications, from in- 
dicating the angle of bridges and lock 
gates, levels of liquids, and direction and 
speed of wind, to communicating the 
volume of gases in tanks many miles 
distant. Made with three-pole, three- 
phase wound stators and two-pole rotors 
with winding for connection to single 
phase A.C. Designed for use on 115 
volts, 400 cycles A.C., for experimental 
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lots of 8—$6.00 in lots of 12). 
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from its East Chicago refinery to 
Toledo. Pipe has been contracted for, 
and delivery is expected to begin in 
April. Terminal sites, which will pro- 
vide for distribution facilities in both 
Detroit and Columbus, have been 
purchased. Complete rights-of-way 
for the line also have been acquired. 


Gulf Refining Co. Makes 
Perry a Vice President 


HOUSTON.—N. H. Perry, for 27 
years general superintendent of pipe 
lines of Gulf Refinng Co., has been 
elected a vice president succeeding 
E. C. Kincade who died several weeks 
ago. 

After joining the Gulf organization 
in 1906 as a pumping station fireman, 
Perry progressively became engineer 
and chief engineer at Lufkin. In 1914, 
he was made pipe line superintendent 
at Tampico, Mexico, and since Au- 
gust 1919 has been general superin- 
tendent of pipe lines at Houston. 


Panhandle Eastern Plans 
New Loop Construction 


WASHINGTON.—Panhandle £East- 
ern Pipe Line Co. is asking authority 
from the Federal Power Commission 
for loop line construction designed to 
boost the capacity of its system by 
90,000,000 cu. ft. of natural gas daily. 
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A company representative said the 
proposed lines would be a step toward 
completing a third line similar to the 
two the company already operates 
from the Hugoton field to the Detroit 
area. The application to FPC said 
the increased capacity is necessary to 
serve communities in Texas, Okla- 
homa, Kansas, Missouri, Illinois, In- 
diana, Ohio, and Michigan. The com- 
pany also is planning to continue its 
wartime service of gas to New York 
and Pennsylvania. 


Pipe Lines Planned If 
Barge Rates Increase 


NEW YORK.—tThe possibility that 
pipe lines will supplant present barge 
movement of oil products in New 
York and New England was cited 
here during an arbitration board 
hearing on towboat workers’ wage 
and hour demands. 

Robert B. Michell, Jr., vice presi- 
dent of Oil Transfer Corp., told the 
three members of the arbitration 
board that pipe lines would be con- 
structed in the area to eliminate mov- 
ing oil by water if present barge rates 
are increased. 

He mentioned pipe lines from New 
Haven to Hartford, Conn.; from Al- 
bany to Schenectady, Utica, Rome, 
and Syracuse, N. Y.; from Rensselaer, 
N. Y., to Utica, Rome, and Syracuse; 
and from Rensselaer to Burlington, 
Vt. Moreover, he continued, plans, 
specifications, and estimates already 
have been obtained for two of the 
lines. An increase in barge rates is 
foreseen if wages are raised. 


A.P.I. Transport Division 


Sets Up Pipe-Line Group 


NEW YORK.—The American Pe- 
troleum Institute has set up a com- 
mittee to study the industry’s pipe 
line problems as a part of its newly 
organized division of transportation. 

James E. Moss, division director, 
listed questions likely to occupy the 
time of the committee as: Interstate 
Commerce Commission valuation 
work; completion of meter code; and 
protection of pipe lines against cor- 
rosion and electrolysis. 


U. S. Asked to Keep Lines 


COLUMBUS, Ohio.—The Govern- 
ment was asked to hold the big-inch 
lines for any future national emer- 
gency instead of disrupting the pres- 
ent oil transportation system by their 
sale in a resolution passed by the 
Ohio Petroleum Marketers Associa- 
tion at its recent convention here. 
Both resolutions were offered by Hu- 
bert B. Fuller, Cleveland, general 
counsel of the association, and adopt- 
ed after several days of discussion 
by the directors. 
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WEEKLY WELL COMPLETIONS ... WEEK ENDED MARCH 23, 1946 


Total of all wells——————_—_—__, 
—Cum.—, 1+9————Wildcat completions and discoveries————_—__, 
Cumulative total, 1946—, 


Comp. Oil 
14 


Gas 


Pennsylvania 
West Virginia 
Ohio 
Indiana 
Kentucky . 
Illinois .... 
‘Michigan 
Kansas 
Neb., Mo., Iowa .... 
Oklahoma 
Texas 
North Central .... 


Be Sraaed 


ix] 
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os 
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Gulf Coast 
Southwest 
Louisiana 
Northern 
Southern 
Arkansas 
Mississippi . 
Southeastern States. 
Montana . 
Wyoming 
Colorado 
New Mexico 
California 


J 
ovanrhe 


Total United States.. 531 
Total previous week 541 
Total March 24, 1945 477 


8 


45 
48 
37 


3 & 
I 
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Service wells included: *12, 728. 


(Quotations on other products than 
those shown here furnished on request. 
Quotations are f.o.b. plant in tank cars 
and in cents per gal. as of last Monday.) 


REFINERY GASOLINE 


Octane (A.S.T.M.) 78-80T 
Mid-Continent* ....5.625-6.00 
Texas Gulf Coast .... 6.375 5.375-5.75 
New York Area .... 7425-790 
California .... 6.00-6.875 

*Basic Oklahoma Group 3. +1939 C.F.R. 
(research method). 


NATURAL GASOLINE 


Grades: 26-70 
Oklahoma (Group 3) 
N. Texas (f.0.b. plant) .... 
N. Louisiana (f.o.b. plant). 
California 


73-75 
5.00-5.25 


2.250 
2.625 
4.875 


CRUDE-OIL PRICES 


Representative posted schedules per bbl. 
East Texas . $1.25 
Conroe . ; ae 7 
Tepetate, Louisiana, avg. grav... 
Illinois Basin. .......... ‘ 
Pecos County, Texas 

Bradford, Pennsylvania ss 
Van, Van Zandt County, Texas. 

Note: Exclusive of subsidy. 


Dry 
*12 
+28 


id —_ ae ua 
| CAM HONONONAMSOHNOHOUSCOUANNUDN 


187 
189 
170 











to date 
1946 1945 


349 240 
942 789 
154 172 
239 163 
65 
93 
426 
148 
468 
4 
548 


Footage 


47,153 
94,251 
40,678 
55,178 
17,402 
13,707 
88,210 
22,822 
117,526 


0 
143,044 
829,285 
171,482 
268,175 

24,430 
113,966 
196,772 

54,460 

83,410 

60,769 

22,641 

0 

33,307 

0 


600 
86 


398 
121 
278 
143 
135 
37 
54 
11 
55 
46 
24 
88 
404 
2 


6,141 
18,465 
19,841 
20,569 

136,428 
0 
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1,787,417 
1,823,384 
1,729,486 


GRAVITY SCHEDULES 


Top prices include all gravities above 
grades designated, and low prices in- 
clude all gravities below grades desig- 
nated: 

Signal Okla- Gulf 

Hill, homa, Coast West 

Calif. Kansas Texas Tex.* 


$0.70 
12 
14 


Gravity— 
18-18.9 
19-19.9 $1.06 
-20.9 1.08 

1.10 
1.12 -76 
1.14 -78 
1.16 80 
a 82 
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Mexico. 


*Includes Lea County, New 


Oil Dist. Gas Dry Total 
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Oil Dist. Gas Dry Total 


A.P.I, REFINERY REPORT 


Week ended March 16, 1946 


(Figures in thousands of barrels) 


Dly. 





crude - Stock: 


to stills line tillate 
East Coast ... 763 23,305 
Appalachian . 151 4,056 
Ill., Ind., Ky.. 751 24,213 
Okla., Kan., Mo. 392 9,892 
Inland Texas. 203 3,091 
Tex. Gulf Cst. 1,091 15,669 
La. Gulf Coast 301 4,427 
N. La., Ark... 58 1,891 
Rocky Mt. ... 136 2,491 
California 761 15,746 





~\ 


runs Gaso- Dis- Resid- 


ual 
6,093 
539 


3,043 


Total 3-16-46 4,607 104,781 25,747 37,767 
Total 3- 9-46 4,656 104,901 25,131 38,388 
Total 3-17-45 4,751 98,405 25,874 43,243 


CRUDE-OIL STOCKS 
(Bureau of Mines Estimate) 
Week ended: 
March 16, 1946 
March 9, 1946 
March 17, 1945 


Bbl. of crude* 


*Excludes unrefinable Calif. stocks. 
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DAILY PRODUCTION FOR WEEK 


Bureau of 
Mar. 23 Mines March Mar. 16 
crude oil demand 
Alabama ........ Te 1,000 500 
Arkansas . i eealres 77,250 76,000 
California .... --ageeee 859,750 838,000 
Colorado cca 22,200 23,000 
Ee ee Pare 61,200 
Florida ' Ae 100 
Illinois ... 
Indiana 
Kansas 
Kentucky 
Louisiana st 
North Louisiana . tae RESIDUAL FUEL OIL 
South Louisiana 4 
Michigan 
Mississippi 
Montana 
Nebraska 
New Mexico 
Oklahoma 
Texas 
East Texas 
East Central Texas 
North Central Texas 
Texas Panhandle 
West Texas ........ 
Southwest Texas 
Texas Gulf Coast . ‘ 
Wyoming aignasts 100,270 











Total United States . 4,423,200 

Change from previous week up 18,870 

Total production January 1-March 23 . 383,930,470 bbl. 

Same period last year ....... 389,018,150 bbl. PRODUC TION 


CRUDE-OIL STOCKS 226,233,000 bbl. as of March 16—up 121,000 
bbl. One year ago 219,486,000 bbl. 


GASOLINE STOCKS 104,781,000 bbl. as of March 16—down 120,000 
bbl. One year ago 98,405,000 bbl. 


RESIDUAL FUEL-OIL STOCKS 37,767,000 bbl. as of March 16— 
down 621,000 bbl. One year ago 43,243,000 bbl. 


GAS OIL AND DISTILLATE STOCKS 25,747,000 bbl. as of March 
16—up 616,000 bbl]. One year ago 25,874,000 bbl. 





REFINERY RUNS 


CRUDE-OIL PRODUCTION 4,423,200 bbl. as of March 23—up 
18,870 bbl. One year ago 4,782,300 bbl. 


REFINERY RUNS 4,607,000 bbl. daily week ended March 16— 
down 49,000 bbl. One year ago 4,751,000 bbl. 
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Only Stabilflo Valves will give you 
this remarkable performance 
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witH UNIFORM CHARACTERISTICS 


With this unique valve, you now can be sure that the 
extraordinary sensitivity, accuracy, and dependability 
of precision-engineered controllers are translated into 
matching valve performance. 

The unique characteristics of the Foxboro Stabilflo 
Control Valve are graphically revealed in the chart 
above; . ... equal increments in controller output (and 
valve lift) produce equal percentage changes in flow. 
Thus under constant pressure drop conditions and on a 
semi-logarithmic scale, the line plotted is straight. 


This achievement was made possible by two major 
Foxboro developments in valve design. . . . 


©} THE INVERTED TYPE 6) WIDE RANGE V-PORT 
MOTOR...By reversing the usual VALVES...This outstanding de- 
position of diaphragm and spring, velopment corrects the common 
Foxboro engineers practically faults of control valves of conven- 
eliminate all sources of friction in tional types. Almost any kind of 
the action of the motor. Anti-fric- port opening can produce equal 
tion bearings are unnecessary. Percentage flow changes within a 
The suspended construction of the _ limited range, but Foxboro’s WIDE 
valve motor requires no guides. RANGE V-PORT VALVE extends 
A special flexible coupling be- the limits to the full stroke of the 
tween the valve stem and the dia- ™o0tor. The greater the range- 
phragm motor allows the stem to cata ier ieee ae hone - 
a ae engeeas, usual conditions. Hence, the 50 
This self-cligning motor with its to 1 rangeability means that the 
floating action is an exclusive fea- Stabilflo Valve insures satisfac- 
ture of Foxboro Stabilflo Valves. tory control at all demands. 
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4 


Since the success of any control system may depend as much on the 
performance of the valve as on the control instrument, it will pay you 
to investigate the advantages of Stabilflo Valves. Write for complete 
information. The Foxboro Company, 60 Neponset Ave., Foxboro, 
Mass., U. S. A. Branches in principal cities. 


OXBORO  controt vatves 


REG. U.S. PAT. OFF. 
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Exploration and Drilling 


Wyoming Tests in Limelight 


 iapronggnarsigpetel the Rocky Moun- 

tain area, the northern Mid-Con- 
tinent, and on the West Coast, geol- 
ogists and executives are paying close 
attention this week to news from 
Pure Oil Co.’s two tests on the River 
Dome structure in Washakie Coun- 
ty, Wyoming, north of Worland, be- 
cause of their important bearing on 
the whole question of exploration in 
the inner basins in the Rocky Moun- 
tains. (For previous references to this 
play, see The Oil and Gas Journal, 
March 10 and 17, and October 6, 1945. 

Pure’s first well, 1 Unit, NE NE 
NW 18-48n-92w, has been drilled to 
a total depth of around 11,000 ft., 
deliberately designed to test as much 
of the sedimentary section as possi- 
ble, regardless of any promising 
shallow pays. The second well, 2 
Unit, is located north and a little 
west of the first, in NE corner Lot 
1, 12-48n-924%4w, a small correction 
range. 

The first well, after finding noth- 
ing worth while in the Tensleep, and 
probably in the Amsden, has backed 
up and in testing the Embar lime 
(Permian), found what looks like 
a good well. Top of the Embar is re- 
ported at 9,978 ft., and a drill-stem 
test at 9,990 to 10,020 ft. showed an 
estimated 5,000,000 cu. ft. of sour gas. 
This was followed by a second test, 
after perforating the interval 10,020- 
55 ft., with 140 shots. The second test, 
taking in the whole interval 9,990 to 
10,055 ft., showed gas and a substan- 
tial quantity of 41.5° oil. Tubing has 
been run for a production test, possi- 
bly to be followed by an acidizing 
job and another production test. 

This first well has previously had 
cores and drill-stem test results in 
the Frontier sands, indicating strong 
probabilities that a good gas-conden- 
sate well could be completed around 
7,229-72 ft. Another drill-stem test 
in the Muddy sand, somewhere 
around 8,150 ft., is reported to have 
looked good for 200 bbl. daily of 
condensate. bay 

While the first well was getting 
these results in the Embar, the sec- 
ond well, started to test the shows 
previously obtained in the Frontier, 
is reported to have made a drill- 
stem test at 7,534-54 ft., and obtained 
a gas flow in 45 seconds, condensate 
in 16 minutes, with estimates that 
it would produce 300 bbl. daily. It 
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was deepened and a drill-stem test 
at 7,557-88 ft. recovered only dry gas 
in small volume. It is now drilling 
ahead, below 7,670 ft., possibly for 
the purpose of testing the Muddy 
sand. 

With reported respective elevations 
of ‘4,034 ft. and 4,117 ft., on the first 
and second wells, the following 
points are believed to be reasonably 
accurate. First well: First Frontier 
sand top —3,099 ft., second Frontier 
top —3,208 ft., Muddy sand some- 
where around —4,100 ft., Embar 
—5,944 ft., Tensleep —6,207 ft. Sec- 
ond well: First Frontier sand —3,311 
ft., second Frontier —3,413 ft. These 
points indicate the second well is 
running something over 200 ft. lower 
than the first. 

If the reports on the gravity of 
the Embar oil in the deep well are 
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Jefferson Parish Discovery 
Flows 300 Bbl. Daily 


EW ORLEANS.—A new oil field, ap- 

proximately 5 miles east of the Bara- 
taria field in Jefferson Parish, has been 
opened by The California Co. at 1 E. P. 
Brady et al, on State Lease 4, 66-13s-24e. 
Drilled to a total depth of 10,680 ft., the 
discovery came in through the drill stem, 
and after tubing was run, it gaged 300 bbl. 
of 38°-gravity oil daily, showing a 0.1 
per cent basic sediment cut, with 1,400 Ib. 
flowing pressure on the tubing, through 
a 9/64-in. choke. Gas-oil ratio 343 to 1. 
Completion is from the 9,300-ft. level. A 
new location for the area has been staked 
by California, which is 2 E. P. Brady et al, 
24-15s-24e, approximately 1 mile south- 
east of the discovery, just over the parish 
line in Plaquemines Parish. 

Atlantic Refining Co. has started the 
first of their three wildcat tests in Lake 
Ponchartrain which are all scheduled to 
seek sands down to the 12,000-ft. level. 
The current test is 1-C State, in the Me- 
tairie area of Jefferson Parish on State 
Lease 318, Unit 3, Block 8, and is drilling 
below 1,829 ft. 

The 12 new locations this week are all 
in proven areas with Acadia, Jefferson, and 
St. Mary parishes receiving 2 each. The 
total proposed footage to be drilled is 
110,450 ft. Only three completions were re- 
ported this week, one oil well in St. Mar- 
tin Parish, Anse La Butte field, one dry 
hole in Hope Villa field, East Baton Rouge 
Parish, and one dry wildcat in St. Mary 
Parish. 

SOUTH LOUISIANA WILDCAT FAILURE 

St. Mary Parish: Humble Oil & Ref. Co. 
1 J. M. Burguieres Co., Ltd., et al, 22- 
15s-7e, in Cote Blanche Island area, dry, 
TD 7 ft. 


correct, this will have an important 
bearing on the future of very deep 
testing in the Wyoming basins. Hith- 
erto the Paleozoic formations in this 
part of Wyoming have always carried 
low gravity, black oil with a high 
sulfur content and a price of usually 
less than $1. With the high cost of 
deep drilling, even very high acre 
yields did not offer too attractive a 
return for the risk, while average 
yields just didn’t justify drilling. 

One of the attractions of the inner- 
basin wildcat campaign was the pos- 
sibility of getting light Cretaceous 
oil, with a price tag that offered 
profit possibilities if something were 
found. The results to date in the 
Frontier sands and in the Muddy 
sand indicate this will probably 
work out. 


Now if the deeper Paleozoic hori- 
zons are to carry high gravity oil, 
even though it is sour crude, the 
inner basin testing will become 
doubly attractive. 


TEXAS GULF COAST 


Gas-Condensate Pool Found 
In San Jacinto County 


OUSTON.—A new gas-condensate pool 

has been opened in San Jacinto Coun- 
ty, southwest of the Mercy field, 7 miles 
southwest of the townsite of Shepherd, by 
Fred M. Manning, Inc. 1 Central Coke & 
Coal Co., in the James Ferguson Survey, 
Abstract 119. Drilled to a total depth of 
11,001 ft., the discovery is producing 14 
bbl. of 50°-gravity condensate daily, with 
estimated 285,000 cu. ft. of gas, through 
a 13/64-in. choke. Tubing pressure 260 Ib., 
with 725 lb. pressure on casing. Gas-oil 
ratio 19,370 to 1. Production is from the 
Wilcox through 344 perforations at 8,310- 
45 ft. The 444-in. drill pipe stuck at 10,714 
ft. and operators cemented it at that depth 
and perforated for completion. 

New oil sand for the South Liberty 
field, in Liberty County, has been opened 
by F. J. Bashara 2 H. L. McGuire. Located 
in M. G. White Survey, this well was 
drilled to a total depth of 3,796 ft., with 
top of sand 3,299 ft. On potential test it 
flowed 198 bbl. per day through ‘4¢-in. 
choke, tubing pressure 280 Ib., gravity 22°, 
with 1.4 per cent water. Production is 
through perforations at 3,299-3,309 ft. 

Humble Oil & Refining Co. 16-Y Luther 
R. Sherrod, deep test in the Raccoon Bend 
field of Austin County, in the Wm. C. 
White Survey, attempted to blow out while 
drilling at a depth of 11,018 ft. and opera- 
tors are increasing weight of the mud. 
A string of 95¢-in. protection casing was 
cemented to 8,843 ft. Last test was made 
from 8,786-8,801 ft. where 60 ft. of drilling 
mud showing a cut of of and gas was 
recovered. 

Twenty-three new locations reported this 
week included four wildcats, one each in 
Chambers, Jefferson, Montgomery, ~ and 
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Penberthy liquid level gages of various 
types—injectors—ejectors—all so 
widely used throughout the oil indus- 
try because they have always been 
dependable under the most severe 
service conditions. 

All are of rugged construction and 
made by an organization with 57 
years experience in the manufacture 
of quality products. 
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Tyler counties. Brazoria, Wharton and Lip- 
erty counties received three new locations 
each. All three locations in Liberty County 
are in Kirby field. Five of the locations 
are scheduled to be drilled deeper than 
10,000 ft. Two new pools were opened this 
week, a gas-condensate discovery in San 
Jacinto County, and an oil pool in Cham- 
bers County. One new oil sand was opened 
in Liberty County. Two dry wildcats, one 
each in Harris and Jefferson counties, and 
12 field wells were completed this week. 


UPPER GULF COAST TEXAS SUC- 
CESSFUL WILDCATS 
Chambers County: New. oil pool—South 
Mayes field—Humble 1 Lulu Wallis et 
al, Samuel Mather Sur., Abst. 192, Blk. 
13, Tract 1, TD 10,010 ft., top sand 
9,194 ft., perf. 24 holes 9,194-98 ft., PT 
185 bbl. 24 hours through 3/64-in. choke, 
gas-oil ratio 10,530 to 1, TP 3,175 Ib., 

gravity 36°, 0.2 per cent water. 

Liberty County: New oil sand South Lib- 
erty field—F. J. Bashara 2 H. L. Mc- 
Guire, M. G. White Survey, TD 3,796 
ft., top sand 3,299 ft., perf. 3,299-3,309 
ft., PT 198 bbl. 24 hours through a }%- 
in. choke, TP 280 lb., gravity 22°, 1.4 
per cent water. 

San Jacinto County: New gas-condensate 
pool—Fred M. Manning, Inc., 1 Central 
Coke & Coal Co., J. Ferguson Sur., 
Abst. 119, 242 mi. SW of Mercy field, 
TD 11,001 ft, PB 8,351 ft., top sand 
8,310 ft. (Wilcox), perf. 344 holes from 
8,310-45 ft., PT -14 bbl. 24 hours through 
13/64-in. choke and 285,000 cu. ft. gas 
per day, gas-oil ratio 19,370 to 1, TP 
260 Ib., CP 725 Ib., gravity 50°, no 
water. 


UPPER GULF COAST TEXAS WILDCAT 
FAILURES 

Harris County: William Helis 1 Foster Lbr. 
Co., Amasa Turner Survey, dry, TD 
8,661 ft. 

Jefferson County: McCarthy Oil & Gas 
Corp. 1 Geo. Gill Estate et al, T&NO 
Sur., Section 141, dry, TD 9,265 ft. 


EASTERN TEXAS 





Shelby Wildcat Shows 
Gas and Distillate 


ALLAS.—Humble Oil & Refining Co. 1 

Pickering, Francois Survey, wildcat .in 
the Huxley area of eastern Shelby County, 
flowed gas and distillate into pits after 
reperforating from 6,606-28 ft. The well had 
flowed 18 bbl. of 57°-gravity distillate and 
1,836,000 cu. ft. of gas on a previous gage. 
Barnsdall Oil Co. and Sohio Petroleum Co. 
1 Pickering, R. E. Sevey Survey, Smack- 
over discovery 212 miles southwest of Tex- 
arkana, Bowie County, gaged 81.2 bbl. dis- 
tillate and 4,200,000 cu. ft. of gas in 24 
hours through 20/64-in. tubing choke. Gas- 
distillate ratio is 51,800 to 1. This gage 
shows an increase in production. 

Tex-Harvey Oil Co. 1 Reitch, O. Weir 
Survey, is a new discovery for Cherokee 
County 10 miles northeast of Rusk. The 
well flowed 7.95 bbl. of distillate and 14 
bbl. of salt water through a 4%-in. choke. 
It was producing through casing perfora- 
tions from 4,351-52 ft. in the Woodbine. 
Gas was estimated at 750,000 cu. ft. daily 
with tubing pressure of 1,360 lb. and casing 
pressure of 1,560 lb. 

Chicago Corp., formerly Delta Drilling 
Co., 1 Rayford, Smith Survey, discovery 
3 miles south of Hendersor’, Rusk County, 
gaged 19.88 bbl. of oil and distillate and 
1.95 bbl. of salt water with 1,060,000 cu. ft. 
of gas in 24 hours through 4-in.° tubing 
choke. Gravity was 60°. Gas-oil ratio was 
53,000 to 1. 

Hawkins field, Wood County, had eight 
completions this week and Carthage field, 
Panola County, had three. Hawkins and 
Merigale fields, Wood County, each had 
three locations and Talco field, Franklin 


County, Waskom field, Harrison County, 
and Carthage field each had one. Carthage 
field has 23 drilling wells; Hawkins field, 
20; New Hope field, Franklin County, 7, 
and Sand Flat field, Smith County, 6. 


EASTERN TEXAS SUCCESSFUL WILDCAT 

Cherokee County: New oil pool—Tom G. 
Shaw, Tr., 1 John H. Bolton, Chas. L. 
Wiageon Sur. A-938, 342 mi. 5W Sum- 
merfield, elev. 277 ft., pumped 6 bbl. 
day, perf. 4,171-74 ft. Woodbine, gravity 
41°, TD 4,177 ft. 


EASTERN TEXAS WILDCAT FAILURES 

Panola County: Ohio 1 J. O. Britton, Wm. 
Taylor Sur., 144 mi. NE Dotson, elev. 
358 ft., Pettit 6,280 ft., Travis Peak 
6,670 ft., dry, TD 7,001 ft. 

Smith County: Chapel Hill Gas System et 
al 1 Chas. Mayfield, Jesse Dunlap Sur., 
242 mi. S and slightly E Starville, elev. 
476 ft., massive anhydrite 7,347 ft., 
Lower Glen Rose 7,592 ft., dry, TD 8,529 
ft. 

Wood County: Delta Drig. 1 J. B. White, J. 
Stark Sur., 542 mi. NE Quitman, elev. 
446 ft., Woodbine 5,010 ft., dry, TD 
5,506 ft. 


PERMIAN BASIN 





First Oil Production for 
Kent County Indicated 


IDLAND.—Possibilities of first oil pro- 

duction for Kent County was indicated 
at Humble Oil & Refining Co. 1 Lida Vick, 
Section 45, Block 5, H&GN Survey, 2 miles 
northwest of Polar in the southern part of 
the county. Ellenburger was topped at 7,773 
ft., with elevation of 2,332 ft. On a 1-hour 
drill-stem test from 7,780 to 7,812 ft. recov- 
ery was 2,396 ft., of which the top 50 ft. 
was drilling fluid and the remainder clean 
oil. The well headed some oil when drill 
pipe was being pulled. Estimated fill-up 
was at the rate of 30 bbl. of oil per hour. 
During the test there was gas to the sur- 
face in 11 minutes with the well making 
84,000 cu. ft. at the end of 21 minutes. Flow- 
ing pressure was 875 lb. The well is being 
drilled deeper. 

Atlantic Refining Co. 1-A University, Sec- 
tion 1, Block 11, University Land Survey, 
deep test in the West Andrews pool of 
southern Andrews County and 114% miles 
southeast of Ellenburger production in the 
Martin pool, was preparing to take drill- 
stem test on the Ellenburger. The well, 
which showed for production in the McKee 
section of the Simpson, also productive in 
the Martin pool, was drilled to 8,825 ft. in 
the Ellenburger, topped at 8,670 ft. It is 
141 ft. higher structurally than the Ellen- 
burger production in Martin pool. Humble 
2 J. E. Parker, Section 23, Block A-41, Pub- 
lic School Land Survey, 3% mile southeast 
of Sun Oil Co. 1 Martin, opener of the 
Martin pool and producing from the Clear 
Fork, has opened Ellenburger production 
in the Martin pool, flowing 1,594 bbl. of 
42.3° gravity oil on official test. Produc- 
tion was through perforations from 8,850- 
65 ft. Ellenburger was topped at 8,836 ft., 
5,526 ft. below sea level. 

Stanolind Oil & Gas Co. 1 Mike Veretto, 
Labor 7, League 72, Val Verde County 
School Land Survey, San Andres lime dis- 
covery in Hockley County 234 miles south- 
east of the Levelland field, has been com- 
pleted for a 24-hour flow of 342.72 bbl. of 
oil plus 29.81 bbl. of water. Gas-oil ratio 
was 1,901 to 1. The well cemented 7-in. 
casing at 4,690 ft., topped the pay at 4,750 
ft., drilled to 4,889 ft. and plugged back 
to 4,853 ft. It was treated with 10,500 gal. 
of acid in two stages. - 

Argo Oil Corp. 1 Dora Roberts, Section 
29, Block 13, H&GN Survey, wildcat in 
Reeves County, 13 miles northeast of Bal- 
morrhea, had a slight showing of gas in 
drilling to 9,962 ft. in lime. A 1-hour drill- 
stem test was run from 9,934-62 ft., using 
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NO-CO-RO 
means 
Non-Corrosive! 


THE BIG THING TO 
LOOK FOR IN OIL 
WELL VALVE CHECKS 


Norris Brothers pioneered the 
use of special-analysis alloy 
steel for valve checks and 
have consistently maintained 
their leadership ever since. 
NO-CO-RO Alloy is made to 
our own specifications, based 
on countless experiments and 
directed to the specific job of 
meeting the conditions encoun- 
tered in oil wells. It will not 
chip. It will not pit. And it will 
not corrode. All of which makes 
NO-CO-RO Balls and Seats the 
logical choice of operators who 
buy on performance and insist 
on lowest possible replacement Back of No-Co-Ro Balls and Seats is 


* a record of 40 years’ service to the 
and pulling costs. pe ges Pan 


Norris Brothers, nie 
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Continental 
EXPLOSION-PROOF MOTORS 


1 to 600 Hp. 





) 150 Hp. 3600 R.p.m. Explosion-Proot Motor with ol! iucricated ball bearings 


€— CONTINENTAL ELECTRIC CO., Inc. 
Plants—Newark 5, N. J., Rockford, lll. 


Continental 


ELECTRIC MOTORS 
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NOW AVAILABLE 
Champion "77" 


PLAIN END 


COUPLINGS 


in sizes from 2” to and including 4” 


These couplings can now be obtained 
over the counter through over 


200 


outlets in the mid-continent field. 


Distributed by 


The Continental Supply Company 
Dallas, Texas 


The Republic Supply Company 
Houston, Texas 


Write for descriptive letter and price list or ask 
the distributor salesman for more information 


ce 


The Champion Machine 
& Forging Company 


3965 East 78th Street 
Cleveland, Ohio 
Drop Forgings — Upset Forgings from a few 
ounces up to 1,600 pounds of carbon, alloy 


and stainless steels. Complete Laboratory Con- 
trolled Production. Send us your Specifications. 








2,040-ft. water blanket. Recoverey was wa- 
ter blanket and 10 ft. of mud with no 
shows. 


Garza field, Garza County, reported 11 
completions this week; Slaughter “field, 
Hockley County, 4; McElroy field, Crane 
County, Keystone-Ellenburger field, Wink- 
ler County, Welch field, Dawson County, 
3 each, and Block 31 pool, Crane County, 
2. Welch field had 12 locations, TXL field, 
Ector County, and Keystone-Holt field, 
Winkler County, each 3, and Foster field, 
Ector County, Todd Deep, Crockett Coun- 
ty, and Keystone-Ellenburger field each 2. 
TXL field has 38 drilling we'ls; Keystone- 
Ellenburger 34; Fullerton field, Andrews 
County, 26; Block 31 field, Crane County, 
21, and Welch field, Dawson County, 13. 


SOUTHEASTERN NEW MEXICO 
HOBBS.—Tide Water Associated Oil Co. 


staked a northeast outpost to the Brunson 
(Ellenburger) field southeast of Eunice in 
western Lea County following completion 
by Magnolia Petroleum Co. 10 Argo-Brun- 
son for a 14-hour flow of 253 bbl. of oil. 
Tide Water 2 E. A. Sticker will be 660 ft. 
from the south line and 810 ft. from the 
east line of 4-22s-37e. Magnolia 10 Argo- 
Brunson, 9-28s-37e, extended production 4 
mile east. It produced 40.4° gravity oil from 
7,880-95 ft. Gas-oil ratio was 865 to 1. Lion 
Oil Co. 1 Wylie, 5-23s-38e, 44 mile east of 
production on the southeast side of the 
Drinkard field, Lea County, logged a soft 
streak from 8,184-87 ft. in the Waddell sec- 
tion of the Simpson. Core from 8,187-8,192 
ft. recovered 342 ft. of fine hard sand with 
no shows. It was drilling ahead. Culbert- 
son & Irwin, Inc., 1-D State, 9-28s-37e, 
wildcat in south central Lea County, 3 
miles northwest of the West Eunice field, 
was dry at 4,005 ft. in lime with no shows. 





GOODE Dowdle Seal UNIONS GIVE Double Protection 


OUBLE SEATS make Goode Unions your best insurance against leaks in flow 
lines, well head, blowout preventer and pump manifolds, steam lines and other installations 


requiring pressure-tight connections. Each seat is individually « 


pabl of ii gainst the 





rated test pressure of the union—should one seat become damaged during installation, the 


other will safely hold recommended pressures. 


Further insurance is afforded by individually testing each union to its rated test pressure 
before shipment. Doubly sealed, pressure tested and provided with three lugs on the wing, 
Goode Unions will make up faster and serve longer 

“Three Lugs for Faster Connection” @ “Double Seals for Longer Life” 
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Furnished in all sizes in 1000 p.s.i. test 
malleable and 2000, 4000, 6000 and 10,000 
p.s.i. test steel. Write direct if your supply 
stcre cannot furnish. Freight allowed on 
shipments of 100 lb. or more within cer- 
tain limits of Houston. 

Export Distributor: HUNT EXPORT CO., 
19 Rector St., New York, N. Y. Avda. Saenz 
Pena 832, Buenos Aires, Argentina, S.A. 

California Distributor: BETTIS ‘oo 
CoO., Ltd., 1557 South Esperanza St., Los 
Angeles, California. 
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EQUIPMENT CO., Inc. 


1419 Carr Street Capitol 6338 
HOUSTON, TEXAS 


Grayburg-Jackson, Russell, Lusk and 
Loco Hills fields, Eddy County, each had 
one completion this week. Empire field, 
Eddy County, Brunson, Paddock and Eaves 
fields, Lea County, each had one location. 
Drinkard field, Lea County, and Grayburg- 
Jackson field, Eddy County, each have 
seven drilling wells; Paddock field, Lea 
County, six, and Penrose-Skelly field, Lea 
County, five. 

SOUTHEASTERN NEW MEXICO SUC- 

CESSFUL WILDCAT 
Lea County: Extension to old oil pool— 
Gulf 1 Hugh, 14-22s-37e, Drinkard field, 
flowed 62 bbl. day, perf. 5,120-60 ft. 
Glorietta, gravity 40°, TD 6,463 ft. 


SOUTHWEST TEXAS 





New Deep Sand Opened 
South of Yoakum Field 


ORPUS CHRISTI.—Pure Oil Co. 1 E. F. 

Karl opened a new, deeper pay sand 
about 44 mile south of the Yoakum field 
gas-condensate discovery in DeWitt Coun- 
ty. After drilling to a total depth of 11,334 
ft., operators plugged back to ‘8,690 ft., 
squeeze job was made at 8,672-74 ft., and 
well is flowing 130 bbl. of 34°-gravity oil 
per day through perforations at 8,663-65 
ft. This is the first oil production for this 
field, and is located approximately 3 miles 
southeast of Yoakum townsite, in the John 
May Survey, Abstract 329. The discovery 
well, Pure 1 Eugene Rice, was completed 
through perforations at 8,160-90 ft. for a 
52°-gravity condensate well, with total 
depth of 9,185 ft. and 51$-in. casing set 
to 8,729 ft. 

A northeast extension to the Calvert 
field, Milam County, is flowing 35 bbl. of 
oil by heads in 8 hours from Nacatosh sand 
topped at 2,104 ft. The well, McCrary Oil 
Co. 1 J. R. and M. A. McCrary, was drilled 
to a total depth of 2,120 ft. in sand, 514- 
in. casing set at 2,095 ft. This is the second 
oil production on the Milam County side 
of the Brazos River, and is north of the 
main Calvert field production in Robertson 
County 

Second test in the North Minnie Bock 
area of Nueces County, Atlantic Refining 


- Co. 2 Jas. H. Ewing, Section 46, Geo. H. 


Pauls subdivision of Driscoll Ranch, is 
flowing into pits, making oil and wash 
water through perforations at 6,229-35 ft. 
with 40 shots in a new pay zone. It is clean- 
ing on a 5/32-in. choke with 480 lb. tubing 
pressure. If it makes an oil producer, it 
will. be the oil discovery well for this area. 
The 1 Ewing discovery well was completed 
in January for a gasser through perfora- 
tions 8,254-68 ft. The 2 Ewing was drilled 
to a total depth of 8,495 ft. and set 7-in. 
casing to bottom. This area lies approxi- 
mately 3 miles southwest of Robstown and 
1144 miles north of the Minnie Bock field. 

There were 27 new locations reported 
this week with 6 being wildcats, 1 each in 
Bee, Duval, Jim Hogg, Milam, Uvalde, and 
Webb counties. Duval and Nueces counties 
received the greatest activity with four 
new locations each. A new gas-condensate 
pool was opened in Atascosa County, and 
Milam County received a new oil pool. 
There were seven dry wildcats reported, 
two in Live Oak, one each in Bastrop, Cald- 
well, Edwards, Jim Wells, and LaSalle 
counties. Starr County led with three com- 
pletions reported. 


SOUTHWEST TEXAS SUCCESSFUL 
WILDCATS 

Atascosa County: New gas-condensate pool 
Quintana Petroleum Corp. 1 C. Muil, 
in J. C. Mattison Survey 467, 11 mi. 
SE of Pleasanton, 4 mi. NE of McCoy 
and 9 mi. N of Campbellton, originally 
abandoned at old TD 8,865 ft., plugged 
back and sidetracked and drilled to new 
total depth of 9,012 ft., top sand 9,000 
ft., Edwards lime, acidized open hole 
8,870-9,012 ft. PT estimated 3,000,000 
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cu. ft. gas and 50 bbl. condensate per 
day, through %4-in. choke, gas-oil ratio 
60,000 to 1, TP 2,450 lb., shut-in pres- 
sure 3,250 lb., gravity 50°, no water. 

Milam County: New oil pool, Holcomb 
field—R. L. Holcomb et al 2 J. L. Byrd, 
J. J. Acosta Grant, 1 mi. NE of Sharp, 
top sand 1,210 ft. Austin chalk, TD 
1,384 ft., no perforations, 512-in. casing 
at 1,220 ft., 2-in. tubing at 1,240 ft., 
PT 55 bbl. oil per day on pump, no 
gas, gravity 34°, no water. 

SOUTHWEST TEXAS WILDCAT FAILURES 

Bastrop County: C. W. Voyles 1 A. E. Ro- 
sanky, Musgrove Evans Sur., 12 mi. S 
of Bastrop, dry in Navarro sand, TD 
2,814 ft. 

Caldwell County: Clyde Lane 1 A. W. Jol- 
ley, J. B. Gray Survey, dry, Edwards 
lime, TD 1,378 ft. 

Edwards County: Meco Prod. Co. et al 1 
J. W. Holman, CCSD&RGNG Sur. 25, 
dry, TD 1,053 ft. 

Jim Wells County: Shell Oil Co., Inc. 1 
William Van Hoogenhuyze, De La Garza 
Grant, 2 mi. E of Wilson field, dry, TD 
10,086 ft. 

LaSalle County: Humble Oil 1 St. Louis 
Union Trust & Co., GB&CNG Sur., 
dry, TD 7,200 ft. 

Live Oak County: Sid Katz and Texon Oil 
Co. 2 Bronson, L. Jacobs Sur. 2, dry, 
TD 1,412 ft. 

Live Oak County: Producers Corp. of Ne- 
vada 1 B. V. Matheson, W. Freeman 
Sur. 272, dry, TD 4,476 ft. 

Milam County: Andre & Foster 1 E. Dorn- 
hoefer, S. C. Robertson Sur., 3 mi. W 
of Rockdale, dry, TD 710 ft. 


APPALACHIAN FIELD 





Large Gas Wells Feature 
Eastern Completions 


ITTSBURGH.—In Big Sandy district, 

Kanawha County, West Virginia.. Falling 
Rock Producing Co. completed its Oris- 
kany test on its fee with a final open 
flow of 7,055,000 cu. ft. gas, natural, with 
a rock pressure of 1,700 lb. in 8 hours. It 
is located about 3 miles slightly north of 
east of the discovery well in the new ex- 
tension to the Elk-Poca field and about 1 
mile slightly east of north of the good 
well on the Fred Thabet farm. The new 
area now extends about 6 miles east and 
west by 142 miles north and south. 

In Ravenswood district, Jackson County, 
United Carbon Co. completed the test 1,336 
J. F. Folden and it gaged 3,180,000 cu. ft. 
gas, natural, from the Oriskany sand. 

In Baileysville district, Wyoming Coun- 
ty, United Producing Co. completed an- 
other good Berea gas well in 1,316 W. M. 
Ritter Lumber Co., which gaged 3,162,000 
cu. ft. gas, after shot. The Berea sand was 
placed at 3,245 ft., total depth 3,284 ft. 

New locations in West Virginia totaled 
38 scattered in Barbour, Braxton, Cabell, 
Calhoun, Doddridge, Jackson, Kanawha, 
Lewis, Lincoln, Logan, Mingo, Raleigh, 
Ritchie, Upshur, Wayne, Wirt, Wood, and 
Wyoming counties. 

In South Beaver Township, Beaver Coun- 
ty, southwest Pennsylvania, Beaver Hill 
Oil & Gas Co. topped the Onondaga lime 
at 4,742 ft. in the Oriskany test on C. C. 
Kennedy farm and is shut down with a 
fishing job. The Berea was placed at 948- 
965 ft. 

In Greene Township, Erie County, the 
Oriskany wildcat of Appalachian Develop- 
ment Corp. on Alfred Halm farm topped 
the Tully lime at 2,050 ft., the Onondaga 
lime at 2,290 ft., and shut down at 2,396 
ft. The surface elevation is 1,317 ft. 

New locations in Pennsylvania totaled 12 
and were situated in Bethel, Boggs, Buf- 
falo and Wayne Townships, Armsirong 
County; Limestone Township, Clarion 
County; German and Nicholson townships, 
Fayette County, and Monongahela and 
Washington townships, Greene County. 
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FOR DOUBLE DUTY... 
specify NAYLOR light-weight PIPE 


For gas-gathering lines and natural gasoline plants, 
it will pay you to utilize the double duty service of 
Naylor Pipe. The exclusive Spiralweld truss in Naylor 
Pipe assures extra strength, leaktightness and safety 
under pressure and its greater resistance to collapse 
makes Naylor ideal for vacuum service. This perform- 
ance, under pressure or under vacuum, is obtainahle in 
no other light-weight pipe. Sizes from 4” to 30” in 

s diameter with all types of fittings and connections. 

iy 
For your registered copy of 


thenew Naylor Catalog, write 
cur distribesers today. MID-CONTINENT SUPPLY COMPANY 


Fort Worth Texas and Branches 





Excly 


Arkans 


Oklahom< 


NAYLOR PIPE COMPANY 


1232 EAST 92nd STREET @© CHICAGO 19, ILLINOIS 
NEW YORK OFFICE: 350 Madison Avenue, New York 17, N. Y, 








Planning to 


OILMEN: WHY NOT PUT THE FACILITIES OF THE 
PRODUCER OF THE WORLD’S WIDEST RANGE OF MAJOR 
INDUSTRIAL EQUIPMENT TO WORK FOR YOU? 





4 
1 


(j fa | Wr ~, 4 
—— — 8? 
Power Generation 
TURBINES 
Condensing and non- 
Steam< condensing 10 hp to 
10,000 kw and up 
Gas {up to 15,000 hp 
CONDENSERS 


Surface and jet Condensers built to 
specification. 
Pumps and air ejectors 


GENERATORS 


Alternating Current 
Direct Current 


5 kw up 
¥, kw up 


WATER CONDITIONING 
Chemicals 

Filters 

Feeders 

Softeners 

De-aerating heaters 








Power Distribution 
and Control 


SWITCHGEAR 

Complete range of: 
Metal-clad High Voltage 
Metal Enclosed Low Voltage 
Switchboards 


CIRCUIT BREAKERS 
Indoor — 15,000 to 500,000 kva 
Interrupting Capacity 


Outdoor—50,000 to 3,500,000 kva 
Interrupting Capacity 


ELECTRICAL CONTROLS 
For Electric Powered Drilling Rigs 


Regulex — Direct Current Rotating 
Voltage Control 

Complete range of Voltage Regula- 
tors. 

Switches 


Special Controls to 
specification. 





TRANSFORMERS 
Dry Type — 114 to 2000 kva 
Oil filled — 114 to 50,000 kva 
Non-inflammable 


Liquid filled 114 kva up 


UNIT SUBSTATIONS 


Load Center — 100 to 2000 kva 
Primary Voltages up to 13,880V 

Multi-Circuit — 750 to 10,000 kva 
Primary Voltages up to 110,000V 


Single Circuit — 750 to 5000 kva 
Primary Voltages up to 66,000V 


CONVERSION EQUIPMENT 


Motor Generator Sets 
1 to 10,000 kva 


Mercury Arc Rectifiers 


Motors and Drives 
ALTERNATING CURRENT MOTORS 


Explosion-proof 
Squirrel ) Totally enclosed 
rom e )Splash-proof 
g' P P 
Standard 


otally enclosed 
Standard 


Rotor 


Wound rf lash-proof 


ALLIS ® CHALMERS 
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Modernize?r 


OU CAN ELIMINATE MUCH DETAIL, save time 
pg money by specifying Allis-Chalmers com- 
plete equipment. For A-C is the only company 
that builds not only basic equipment, but motors, 
drives and controls to run and regulate it . . . and 
builds it all in its own shops! Because A-C’s range 
is so wide, its petroleum equipment experts are 
able to give you an unbiased recommendation for 


your needs... . furnish you machinery that will do 
your job better, faster or at lower cost. 

Below is a “thumb nail” listing of A-C’s range 
of modern equipment for the oil industry. If you 
are modernizing or expanding your present facili- 
ties and need practical help, call your nearby Allis- 
Chalmers Office or write ALLIS-CHALMERS, MIL- 
WAUKEE 1, WISCONSIN. A 2021 








DIRECT CURRENT MOTORS 
Open and Closed Types 
Constant and adjustable speed 


MOTOR CONTROLS 


Full Voltage Start 
Reduced Voltage Start 
Enclosed 

Switches 


DC {All Types 


AC 


GEARMOTORS 

1 to 75 hp 
Horizontal and Vertical Types 
Speeds from 1430 to 7/4 rpm 


TEXROPE DRIVES 
V-belts — Section ABCDE 
Oil resisting 
Heat resisting 
Static resisting 
Oil-proof 
Super-7 steel 

Sheaves 
Constant ratio — 14 to 6000 hp 
Variable ratio — 1 to 300 hp 
Magic Grip — 2 to 250 hp 
Speed changers — 114 to 75 hp 





Heads To 2500 ft. 
10 to 150,000 gpm 


CENTRIFUGAL 

Single and Double Suction 
Horizontal and Vertical 

Single and Multi Stage 

Boiler Feed — Heads to 4500 ft 


SPECIAL CENTRIFUGAL PUMPS 
Self Priming Pipe Line 

Acid Solids Handling 
Circulating Condensate 


AXIAL FLOW 
Horizontal and Vertical 


MIXED FLOW 

Horizontal and Vertical 
Centrifugal and 
Axial Blowers 


: 1 to 6.25 IbG. 
Single Stage{ 600 to 100,000 cfm 


. 1 to 50 IbG. 
Multi Stage 5. to 130,000 cfm 


All ratings are based on atmospheric 
inlet pressures. 





Sliding Vane 
Compressors and 
Vacuum Pumps 


5 to 35 IbG. 
Compressors 33 to 1600 cfm 


up to 281,” hg 
15 to 2000 cfm 


Vacuum pumps { 


Production, Process- 
ing and Mainten- 
ance Equipment 


Tractors 

Pressure Vessels and Plate Work 
Drilling Rig Drives {Micceial 
Shale Shakers (Mud Screens) 
Vibrating Screens 

Welders and Electrodes 

Welding Accessories 

Gas and Gasoline Power Units 
Kilns to Specification 


ONE OF THE BIG THREE IN ELECTRIC POWER EQUIPMENT, 
BIGGEST OF ALL IN RANGE OF INDUSTRIAL PRODUCTS 
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CANADIAN FIELDS 


Large Producer Indicated 
In Turner Valley Offset 


HATHAM.—In Turner Valley North Ex- 

tension, Continental Oil 1, LSD 8, 4- 
21-3w5, is drilling lower porous after con- 
tacting the Madison lime at 7,918 ft. This 
well, first of a series of offset tests, had 
301 ft. of porosity in the upper lime, and 
a large producer is indicated. 

Jumping Pound.—On the Jumping Pound 
structure in the Alberta foothills west of 
Calgary, Shell 16-14-J, LSD 16, 14-25-5w5, 
is in upper Benton below 5,300 ft. after 2 
months’ drilling. Location is immediately 
southwest of Shell 4-24-J, LSD 4, 24-25-5w5, 
which in December 1944 finished at 9,947 
ft., after encountering wet gas and light 





crude in the Madison. Two subsequent tests 
proved off structure, encountering salt wa- 
ter in the lime at greater depth. 

Brazeau.—In the Central foothills, Home- 
Brazeau 1, LSD 5, 17-43-17w5, which discon- 
tinued drilling at 11,689 ft. after faulting 
from the second Madison sequence to upper 
Blairmore, got 50,000 cu. ft. gas in drill- 
stem test of the lower lime. Liner has 
been cut below the upper lime and cement 
plug set for a retest of the upper lime 
which showed around 1,000,000 cu. ft., and 
this formation may be acidized. 

Keho Lake.— The Keho Lake area of 
southern Alberta will be tested by Okalta 
Oils of Calgary which has secured 10,158 
acres in 11-22w4, extending within 14 mile 
of Keho Dome 1, LSD 3, 18-11-22w4, now 
standing at 3,880 ft. Okalta acreage includes 
the location of Hudson’s Bay-Marland 1, 
LSD 2, 17-11-22w4, abandoned in 1934 ow- 
ing to drilling and production difficulties 
after encountering oi] in two horizons of 
the Colorado and one in Lower Cretaceous. 








‘STEEL PIPE AT THE RIGHT 









speeds. 


Our flexible mechanical facilities enable us 
to economically process to any standard pipe protection 
specification, regardless of size of 


your order. 


LITERALLY THIS IS A FACT. Our fast modern 
machinery and conveyor systems, efficiently coat— 
and—wrap large quantities of steel pipe with maximum 







| GENERAL PAINT CORPORATION 


| HILL HUBBELL & CO. : Division - Cleveland, Ohio 


* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.> 
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Production of 29.4-gravity oil was taken 
for some time from the Colorado. Drilling 
outfit has been secured and the company 
plans to carry on a simultaneous 5-rig pro- 
gram if No. 1 gets production. 

Alberta production.—Crude oil production 
in Alberta in 1945, representing 94.01 per 
cent of Canada’s total, reached 8,055,440 
bbl., a decline of 733,286 bbl. from 1944. 
Turner Valley production decreased 904,- 
253 bbl. and that from Alberta fields out- 
side Turner Valley gained 170,967 bbl. The 
footage drilled for the year totaled 543,437, 
with 159,049 for Turner Valley and 384,388 
outside. 


ROCKY MOUNTAIN 





River Dome Prospect 
To Test Embar 


ENVER.—Pure Oil Co. 1 Unit, NE NE 

NW 18-48n-92w, River Dome district, 
Washakie County, Wyoming, stopped drill- 
ing at 11,379 ft., and is preparing to plug 
back and test the Embar. It had the top 
of the Tensleep at 10,245 ft., showing some 
saturation at 10,280-10,305 ft. Top of the 
Amsden was at 10,420 ft., and of the Madi- 
son at 10,570 ft., drilling stopping in the 
Big Horn. A drill-stem test at 10,235-11,379 
ft., open 142 hours, resulted in 3,420 ft. of 
mud and 5,400 ft. of brackish mud. A show 
for 200 bbl. per day of condensate and 
5,000,000 cu. ft. of gas per day was en- 
countered in the Muddy, topped at 8,117 
ft. The Frontier was cased off with the 
95g-in. at 7,596 ft. A second well drilling to 
the north which will test these upper 
horizons is now below 7,462 ft. 

Rattlesnake Butte test.—H. H. Swartz, Jr. 
Government, C SW SE 22-13n-28e, Rattle- 
snake Butte structure, 15 miles south of 
the Cat Creek field, Montana, which 
swabbed 4 to 5 bbl. an hour from the 
second Cat Creek sand at 2,780-2,810 ft., 
and indicated a discovery, has been stand- 
ing without further testing due to road 
conditions which has delayed moving in a 
spudder to condition the hole and make a 
test. A short string of 2-in. tubing was 
stuck in the top of the casing and through 
this there has continued a small trickle 
of oil over the top amounting to 4 or 5 
bbl. per day. 

Gas at Table Rock.—The Texas Co. 1 
Unit, SE NW NW 1-18n-98w, Table Rock 
structure, a test near the center of Sweet- 
water County, Wyoming, 50 miles north 
of the Powder Wash field and 60 miles 
southwest of Lost Soldier, has reached an 
interesting stage. Total depth is 3,417 ft. 
Down to this depth 26 drill-stem tests 
have been made. One at 3,325-35 ft., open 
50 minutes, recovered 1,790,000 cu. ft. of 
dry gas, no water. Another at 3,332-45 ft., 
open 45 minutes, recovered 2,440,000 cu. ft. 
of dry gas, no water. Next one at 3,345-65 
ft., open 35 minutes, recovered 1,900,000 
cu. ft. with 150 ft. of water. Last one taken 
at 3,355-65 ft., open 30 minutes, recovered 
124,600 cu. ft. of gas and 120 ft. of water. 

New operations.— Ten new operations 
were reported, all development wells. These 
included five in the Rangely field in Colo- 
rado, two by California Co., two by Idaho- 
Sharpless-Wasatch group, and 1 by Stano- 
lind Oil & Gas Co. The new Wyoming op- 
erations were one each at Zimmerman 
Butte, Beaver Creek and Hamilton dome. 
The Zimmerman Butte well, Pacific West- 
ern Oil Corp. 75 Hilliar-Government, SE 
SW SE 35-44n-93w, will be of especial in- 
terest as it is nearly 42 mile southeast of 
that company’s recent discovery in the 
Embar and will be the second well to that 
horizon. The Beaver Creek well is Stano- 
lind 3 Unit, C NW NE 14-33n-96w, 34 mile 
southeast of No. 2 and 112 miles southeast 
of the discovery, these being gas wells in 
the Dakota and Morrison sands. Montana 
had two new operations, both in Kevin- 
Sunburst. 

Completions.—Ten wells were completed, 
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FREE BOOK 


BY 56 paces 


FILLED WITH FACTS— 
DESIGN DETAILS — 
PAGE AFTER PAGE 


OF HELPFUL 
INFORMATION 


\ 
\ 
\ : $B is 





What Cement to use for different corrosives 








When to Use Impervious Membranes, and how 





What membrane to use IT’S ABSOLUTELY FREE! 
& Write for your copy today! 7 
Ask for Bulletin 810 OGJ 


Type of shell best suited for different mem- 
branes 






How to build an acid-and-alkali proof floor 


How to Repair Corrosion-Resistant Masonry 
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PENBERTHY 


“ALL IRON”’ 
LIQUID LEVEL GAGES 











Body made from a special high 
strength alloy iron, shanks alloy steel 
and trim stainless steel. Extra heavy 
construction throughout, automatic 
and positive shut-off if glass breaks, 
heavy duty stuffing boxes. Conform 
with A.P.I.—A.S.M.E. requirements. 
The “All Iron” is one of the complete 
line of Penberthy gages that meet 
every liquid level gage requirement. 








PENBERTHY INJECTOR CO. 


Canadian Plont 
DETROIT, MICH. WINDSOR, ONTARIO 


of which 7 were oil wells with initial pro- 
duction of 2,122 bbl., and 3 were dry holes. 
These were distributed 2 oil welis for 920 
bbl. in the Rangely field and 1 dry hole 
in Colorado; 4 oil wells for 1,167 bbl. in 
Wyoming, one each in Little Buffalo Basin, 
East Lance Creek, Byron and Mahoney 
fields; 1 oil well for 35 bbl. in Cut Bank 
and 2 dry holes in Kevin-Sunburst in Mon- 
tana. 


COLORADO SUCCESSFUL OUTPOST 

Rangely, Rio Blanco County: Algord Oil 
Co. 1 Guiberson, C SE NE 18-2n-102w, 
TD 6,575 ft., top of Weber 6,334 ft., 
flowed 518 bbl. in 24 hours, cutting 8 
per cent salt water, later subsequently 
dropped to 3 per cent. 


COLORADO WILDCAT FAILURE 

Christy, Pueblo County: Continental Oil 
Ct. 1 Paige, SE NW NW 6-18s-64w, dry, 
6,929 ft. in schist, top Pennsylvanian 
6,705 ft. 


CALIFORNIA 





Test Due on Area Near 
Los Angeles Airport 


OS ANGELES.—The Los Angeles City 

Council by adopting an ordinance cre- 
ating a drilling district of 900 acres ad- 
jacent to the city’s airport about 1 mile 
northwest of the El Segundo field has 
enabled a group of operators to drill a 
joint test in the near future. 

In order that work will not interfere 
with use of the airport, derricks must be 
removed on completion of drilling and 
other facilities must be at a low level. 
The property is a part of the Sausal Re- 
dondo ranch which was purchased in 1937 
by Richfield Oil Corp., Shell Oil Co., Inc., 


Standard Oil Co. of California, The Texas 
Co., Tide Water Associated Oil Co. and 
Union Oil Co. of California. This group 
paid approximately $900,000 for the 1,300 
acres. . 

The city of Los Angeles, desiring to en- 
large Mines field, was given an option re- 
cently to purchase 900 acres from the group 
for $970 per acre, exclusive of subsurface 
rights. To condemn this acreage, the city 
would have had to pay approximately $1,500 
per acre in the present market, and it was 
decided to take advantage of the group’s 
offer which stipulated that one or more 
tests could be drilled. The area is approx- 
imately midway between the Playa Del 
Rey field and El Segundo field. In both 
of these fields, production is found in the 
schist-conglomerate basement. 

Elk Hills continues to hold attention due 
to development work by the Navy, Stand- 
ard of California, and several drilling con- 
tractors. Navy’s 44-24-Z in the west end of 
the Hillcrest section of Elk Hills is expected 
to be completed shortly. The Department’s 
latest completion, 337-34-S, is permitted to 
flow only about 350 bbl. daily, but it flowed 
for a short time at a daily rate of 3,000 bbl. 

The importance of the discovery of In- 
dependent Exploration Co. north and west 
of Sheep Springs field is not yet clear. 
This is one of the few wells in this dis- 
trict that has found the Carneros produc- 
tive, and subsequent drilling may prove 
the existence of a substantial accumula- 
tion. Independent Exploration Co. expects 
the area to be highly productive and has 
taken extensive leases. 

Of interest to operators in the Cymric 
field of Kern County is the formation test 
made by Superior Oil Co. in 77-22 Woody 
which went directly from Santos into the 
Kreyenhagen and cored top of the Point 
of Rocks sand at 5,038 ft. The test of the 
Point of Rocks sand from 5,052-5,100 ft. re- 
sulted in a gas blow of approximately 6,- 
000,000 cu. ft. daily with no recovery of oil. 
A string of 7-in. casing was cemented at 
5,038 ft. and this sand is now being tested. 





es always be sure of 


trouble-free joints when you 








There Must Be a*Reason! 


W. L. CLAY Mfg. & Dist. 


1529 W. MAIN ST., OKLAHOMA CITY, OKLA. 


Why engines equipped 
‘with Sun Oil Filters 
give longer hours of 
trouble free operation, 
with less shut down time 
and lower maintenance 


cost. 


The dual flow heat and 
pressure controlled plus 
a super filtering ele- 


ment is the answer. 


Dealers invited 
to investigate 
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Superior has withheld all data below the 
Oceanic sand in a previous completion on 
this lease but is generally credited with 
having cored a good oil sand in the Eocene. 
In the southern Cymric area, Union found 
the Point of Rocks sand barren in 65-26 
Anderson. 

New locations made this week exactly 
equaled completions. Work was slowed up 
for several days early in the week due to 
rains in wildcat areas. Drilling in proved 
fields where paved roads are available pro- 
ceeded without delay. Shell has indicated 
it is not satisfied with the recently com- 
pleted Dominguez Estate well east of the 
Dominguez field and has started additional 
testing. After being taken off production, 
this well was plugged back from 10,478 
ft.—8,100 ft. Continental Oil Co. has started 
a test on the eastern edge of southern San 
Joaquin Valley in the Cottonwood Creek 
area of Kern County. This will be a Vedder 
sand test. 


CALIFORNIA WILDCAT COMPLETION 

Kern County, Sheep Springs West: Inde- 
mendent Exploration Co. 2 Temblor, 17- 
29s-2le, flow 1,500 bbl. 17.9°-gravity, 3 
per cent cut, 64/64-in. bean, pressures 
275/375 lb., TD 2,828 ft., Perf. 2,790-2,828 
ft., top brown shale 1,443 ft., top Car- 
neros sand 2,790 ft., probable new dis- 
covery, name of area tentative. 


CALIFORNIA WILDCAT FAILURES 

Kern County, Round Mountain: Miller & 
York 2 Kern County Land, 13-28s-28e, 
bottomed in very tight oil sand, top 
Pyramid Hills sand 2,210 ft., top Ved- 
der sand of Miocene age 2,309 ft., Ved- 
der sand too tight to produce, TD 2,348 
ft. 

Kings County, Pyramid Hills: Pyramid Pro- 
duction Co. 1 Spreckles, 16-24s-18e, bot- 
tomed in gray sand, had some encour- 
agement but sand would not produce 
commercially, TD 4,214 ft. 

Ventura County, Hopper Canyon: Union 1 
Moran, 1-4n-19w, bottomed in barren 
gray sand, no important showings 
logged, TD 17,663 ft. 

Timber Canyon: Standard 1 Toland Com- 
munity, 18-4n-20w, bottomed in hard 
gray sand, only minor showings logged, 
TD 9,120 ft. 


MICHIGAN 





Michigan Operations 
Show Slight Gain 


poem beets 11 new locations set, 


completions for the week numbered 10 
in Michigan, 4 oil producers, a gas well and 
5 dry holes, 3 of those wildcat tests. Daily 
potential of the 4 oil wells was 2,100 bbl., 
most of it from another Deep River pro- 


ducer. New locations are scheduled for 
Wheatland and Big Rapids townships, Me- 
costa County; Coldwater and Isabella town- 
ships, Isabella; Elba of Gratiot, Douglass of 
Montcalm, Osceola of Osceola, Alamo of 
Kalamazoo, Geneva of Van Buren, Heath of 
Allegan, and Fraser of Bay. 

Consumers Power Co. is dickering with 
Texas Panhandle for more natural gas, as 
much as 15,000,000,000 cu. ft. a year to be 
bought in the summer, stored in northern 
Michigan for the big winter demand. A 150- 
mile pipe line to the Ohio border figures 
in the negotiations. 


MICHIGAN WILDCAT FAILURES 

Allegan County, Cheshire Township: J. F. 
Reed 1 Fred Haven, NW NW NW 34-1in- 
l4w, dry in Traverse lime, TD 1,300 ft. 

Kent County, Algoma Township: Rex Oil 
Co. 1 Alvin Lemunyon, NE NE NE 
8-9n-llw, dry in Monroe, TD 2,820 ft. 

Newaygo County, Sherman Township: Daily 
Crude Oil Co. 1 L. and E. J. Ridderman, 
NE NE SE 18-13n-13w, dry in Dundee, 
TD 3,048 ft. 
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N. CENTRAL TEXAS 


Bend Conglomerate 
Produces in Montague 


ICHITA FALLS.—Youngblood & Foree 

2 Joe Benton, A Lewis Survey, opens 
a new Bend conglomerate pool 3 miles 
northwest of Stoneburg in western Mon- 
tague County. The well flowed 67 bbl. of 
40°-gravity oil in 30 minutes through a 14- 
in. tubing choke. Production is from 6,132- 
42 ft. It has been shut in pending official 
test. The discovery is 314 miles northwest 
of the .Johnson pool. Continental Oil Co. 
1 Harvey, Block 2880, TE&L Survey, wild- 
cat 4 miles west of Bowie, southwestern 
Montague County, is dry at 7,075 ft. after 
drill-stem test of the Ellenburger from 





7,029-65 ft. failed to recover any shows. 

Magnolia Petroleum: Co. 1 Steele, Sec- 
tion 307, Block A, H&TC Survey, wildcat 
7 miles southeast of Crowell, Foard Coun- 
ty, on a 1-hour drill-stem test from 5,322- 
30 ft. recovered 30 ft. of 37.5°-gravity oil 
and 80 ft. of oil-cut drilling mud. It was 
drilled to 5,682 ft. in the Ellenburger and 
was preparing to take a drill-stem test. 
Standard Oil Co. of Texas 1 Mitchell, J. B. 
McNair Survey, northern Grayson County 
wildvat 2 miles north of Sherman, was 
drilling below 6,977 ft. in shale. 

Electra field, Wichita County, had seven 
completions this week: KMA field, Wich- 
ita County, four; Holliday field, Archer 
County, three, and Wilson field, Cooke 
County, and Hildreth field, Montague Coun- 
ty, two each. Wilson field had four loca- 
tions and Knox field, Young County, and 
Sivells Bend field, Cooke County, three 
each. Cooper field, Archer County, and 

(Continued on page 308) 





This Worry Bird was in charge of headaches for airport planners, 
but retired to a back seat when rhis “Star” ascended into his 


heckler's heaven. 


FIRST WITH THE FINEST 

When you say, “It’s best by far 
to depend on Star,” you're not 
“Just Whistling Dixie.” What- 
ever or wherever the problem, 
Star has a good answer, based on 
workmanship and materials prov- 
en in actual use. 

Star’s “Square-T” hangar is 
designed to meet all situations 
where space is at a premium. It 
reduces housing space by as much 
as 15%, provides simple yet rigid 
construction at unusually low cost. 





2+2=5 


When builders add up the 
comparative costs of ma- 
terials and labor, they find 
they can have sturdy steel 
construction for less money, 
with a plus element of flexi- 





Star Standard Multihangar 
Height 10 Feet 


Depth 30 Feet 
Width 42 Feet 


cost. 
The same 


bility. Thus, 2+2=5 


Detail of special Star canti- 
lever type truss with 4”—13.8 
Ib. per foot H Beam columns. 


This “Mul- 

tiple-T” hangar em- 

bodies qualities which 

satisfy the most optimistic 

planner while placating the con- 

servative element as well. For example, 

the four unit hangar can be assembled in 

150 man hours of erection labor, a saving of up 

to two-thirds over similar types of construction. When 


the unpredictable needs of the future demand, additional 
units may be added at a fraction of the initial 


standards of stability will be found in 


this hangar as are inherent in all Star units 





ILLINOIS 


Extension Well May Link 
Maple Grove and Bennington 


ATTOON.—The Maple Grove field of 

Edwards County has been extended 42 
mile to the southwest with the completion 
of H. C. Hageman et al 1 A. Koenecke, 
NW SW NW 16-1n-10e. Following an acid 
treatment of 5,000 gal., the well flowed at 
the rate of 1,000 bbl. of oil daily from the 
McClosky lime at 3,304-16 ft., total depth. 
It is now flowing from 500 to 600 bbl. daily 
through a 1%-in. choke. The 1 Koenecke 
is approximately midway between the 
Maple Grove and Bennington fields, and 
additional drilling may eventually link the 





two since both are producing from the 
McClosky. 

Another large well is indicated for the 
Clay City Consolidated field in the Olson 
Drilling Co. 1 E. Lewis, E42 NE SE 36-2n-8e. 
The 1 Lewis is now on production test of 
the Rosiclare at 3,068-78 ft., total depth. 
After an acid treatment, the well flowed 
1,108 bbl. of oil in 24 hours. 

Illinois completions during the past week 
totaled 35, of which 19 were oil wells and 16 
were dry holes. The Mattoon field con- 
tinued its lead with eight completions re- 
ported. Five wildcats were completed and 
all were dry. 

New operations totaled 32 and included 6 
wildcats located in Jasper, Clinton, Cumber- 
land, Hamilton, Bond and Wayne counties. 
New field operations included five each 
in Coles, Wayne, Richland and White coun- 
ties. The Mattoon field continued to hold 
its lead in active operations, although this 





DUAL DRIVE 





This Fabco Dual Drive Swamp Buggy is used to haul 


NZohi-lam (elmo -to) olabatice] Mela -Meolallilalo Midler Masloltlali-tc Mela MeTiaalilels 


units. With its 14.00 


24 tires spaced on 54” centers it.can 


take a gross load of 19,000 pounds through an cozy swamp, 


oTeolailcol ib amilolohilale MolehM ial lolol MM LMalol Mol toMal-telolitel|-to Me tsk 


grades; crossed ditches 4’ deep, 12’ wide with sides sloping 


87%*. Its ability to climb is limited fo tread design‘only. This 


unit is just another fine example of Fabco’s ability to convert 


standard equipment to very specialized applications. Write 


for a copy of Fabco Dual Drive Bulletin. 


*This isn’t hearsay—we saw the ditch! 





25 Years in this Business 


F.A.B. MANUFACTURING CO. 


1243 SIXTY-SEVENTH STREET ~ OAKLAND B, CALIFORNIA 


Dual Drives- 6 and 10 Wheel Units 





Logging and Highway Trailers © Frame Extensions 


lead is beginning to decline as the field 
is nearing its limit of development. 


ILLINOIS WILDCAT FAILURES 
Christian County: M. H. Richardson 1 C. 
Augur, SE NW SE 14-15n-2w, dry at 
1,907 ft., Barlow 798 ft., Cypress sand 
817 ft.. Aux Vases sand 857 ft., Ste. 
Genevieve 915 ft., Rosiclare 923 ft., 
Chattanooga 1,833 ft., Devonian 1,895 
ft., slight show oil. 
Cumberland County: Ben Nation 1 Phipps, 
NE SW NW 27-lin-7e, dry at 2,141 ft. 
Morgan County: J. I. Darst 1 C. Thornley, 
SE SE SE 3-16n-llw, dry at 1,035 ft. 
White County: R. J. Fryer 1 McClanahan, 
SW SW SW 28-4s-9e, dry at 3,433 ft., 
Kincaid 2,078 ft., Palestine 2,338 ft., Me- 
nard 2,439 ft., Vienna 2,556 ft., Tar 
Springs 2,575 ft., Glen Dean 2,688 ft., 
Hardinsburg sand 2,744 ft., Golconda 
2,786 ft., Barlow 2,913 ft., Paint Creek 
3,025 ft., Benoist sand 3,104 ft., Aux 
Vases sand 3,215 ft., Ste. Genevieve 
(Continued on page 308) 


OKLAHOMA 





Keyes Field Receives 
Southeast Extension 


- Keyes pool of Cimarron County as- 

sumed added importance during the 

early part of the past week with the re- 
port that Pure Oil Co. 1 Jermyn, SW SW 

SW 18-5n-8e, flowed at the rate of 404 bbl. 

of oil and 2,200,000 cu. ft. of gas in 21 hours 

during preliminary tests. Production was 
through 514-in. casing and was cut slightly 
with mud and salt water. 

The 1 Jermyn is 144 miles southeast of 
the 1.Johnson, which pumped 505 bbl. per 
day, and is 134 miles southwest of the 1 
State, discovery oil well of the area. The 
new producer, drilled to a total depth of 
4,906 ft., was plugged back to 4,892 ft. and 
casing was set at 4,870 ft. Production is 
from the Cherokee sand (basal Pennsyl- 
vanian). 

Pure 1 Sparkman, NE NE NE 3-5n-8e, 
about 434 miles northeast of the 1 State, 
showed only a small volume of gas when 
bailing and is shut down waiting on cable 
tools. Casing is set at 4,715 ft. and hole 
is bottomed at 5,015 ft. The 1 McCoy, NW 
NW NW 2-4n-8e, several miles to the 
southeast of the producing wells, has been 
reported as dry at a total depth of 4,845 ft. 

Pure has announced two new locations 
in the Keyes district and cellars are being 
dug at both of these. They are the 1 
Mackey, NE NE SE 13-5n-7e, and the 1 
McKirahen, NE NE NE 13-5n-7e. 

W. N. Dunn 1 Walker, NE NE SW 30- 
14n-10e, Creek County, has apparently 
opened a new pay zone for the Tuskegee 
pool with the recovery of oil and gas from 
the Dutcher sand. Saturation was encoun- 
tered at 2,944-54 ft. and a drill-stem test 
made gas in 3 minutes and 1,500 ft. of oil 
through a }4-in. choke. Operators estimated 
the fillup at the rate of 20 bbl. an hour. 
Pipe has been set and storage will be 
erected before plug is drilled for retesting. 

Oklahoma fields leading in active de- 
velopment operations at the present time 
are the Cement field with 31 rigs running, 
West Edmond with 26, and the Moore fields 
with 20. Many areas throughout the state 
are receiving concentrated development 
with Stephens and Seminole counties lead- 
ing in the older areas. 

OKLAHOMA SUCCESSFUL WILDCAT 
Garvin County: Vickers Petrol and Globe 

1 Gibson, SE NE 30-3n-2w, flowed 57 
bbl. from sand at 6,541-64 ft. 
OKLAHOMA WILDCAT FAILURES 

Garfield County: Stephens Petroleum Co. 
1 Kaiser, SW SW NW 7-20n-3w, dry at 
6,710 ft., Arbuckle 6,496 ft. 

Jefferson County: Bridewell Oil & Gas 1 
Lena Seay, NW NE SE 16-6s-6w, dry 
at 2,598 ft. 

Love County: W. F. Turner 1 fee, SE SE 
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Save drilling time and protect your 





drill pipe, casing and tubing with 


MISSION Bag Dog SLIPS 





Rolling YG 






consists of a stack of pipe-engaging dogs with rounded backs 
to permit them to roll. 
This unique construction assures: 












Positive Grip 
When slips are dropped in bowl, the dogs roll upward slightly. 
When the load is being taken by the slips, the dogs -roll 
downward to grip the pipe firmly. 











Instant Release 
When the Joad is being taken off the slips, the dogs roll up- 
ward and away from the pipe — releasing the pipe and free- 
ing the slips from the bowl. 



















The positive gripping and instant releasing 
due to Mission’s rolling dog construction means: 
No coaxing the slips to take hold. No struggling 
to get them to release. Assures safer, faster 
round trips. 





There is a set of Mission Slips designed especially 
for your rotary and your practice. From the 
largest casing slips and extra long rotary slips 
to the smallest tubing spiders, Mission builds 
slips to fit your needs. 


Mission Slips are standard equipment on rotary 
rigs around the world. Next time you buy, 
specify Mission “Rolling Dog” Slips. 


WM iHOH rors 


m 
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HUMBLE ROAD HOUSTON, TEXAS 









Export Office: Room 1636, 30 Rockefeller Plaza, New York 20, N.Y. 








SE 27-7s-lw, dry at 5,800 ft., Beekman- 

town sand 5,730 ft. 

Payne County: British American 1 Gibson, 
NW SE SW 8-17n-2e, dry at 4,917 ft., 
second Wilcox 4,903 ft. 

Stephens County: Richek Oil Co. 1 Nich- 
ols, SW NW NW 24-2s-5w, ary at 1,501 
ft., sand 664-70 ft. 

Continental 1 Wilson, SE NE SW 28-2s- 
4w, dry at 5,009 ft., shale 5,006-09 ft. 


LA.-ARK. 


Three Wells Drilling 
Ahead in Benton Area 
ee three wells drilling 


ahead, prospects of enlarging the Ben- 
ton area in Bossier Parish look promising. 





Casing is being run to test a show at 8,245 
ft. at the Grady H. Vaughan et al 8 Benton, 
1,980 ft. from north line and 1,993 ft. from 
west line of 13-20n-13w. Barnsdall Oil Co. 
& Sohio Petroleum Co. 9 Benton, 2,008 ft. 
from the south line and 2,010 ft. from the 
east line of 6-20n-12w, is drilling below 
7,821 ft. and their 10 Benton, E12 SE 21-20n- 
12w, is drilling below 5,630 ft. 


Arkansas-Oklahoma Gas Co. 1 N. C. Biggs, 
NE NW 17-7n-27w, wildcat in Logan County, 
Arkansas, has been drilled to 3,634 ft. Op- 
erators are fishing for 7-in. pipe. 

Operations have begun on two wildcats 
in Arkansas. One is the 1 Southern Co. & 
Sturgis Brothers, SW SE SE 26-9s-16w, in 
Dallas County. The other is the C. A. 
Kinard 1 McCauley, NE SW 14-12s-6w, in 
Drew County. 

No completions were reported from Ar- 
kansas. North Louisiana had 13 comple- 
tions. Four wildcats, two in Richland Par- 
ish, one in Concordia Parish and one in 
Madison Parish, were dry. Seven of nine 





EXPLOSION RESISTING 


Refinery Control Panels 





Illustrated is a NEMCO Control Panel installed in one of the Lighting 


Switchboards 


major oil companies pilot plants. This pancl covers a large 
number of electric heaters with variable voltage transformers, 


Panels 


pilot lights and circuit breakers, all in explosion resisting 
and enclosure and operated from front of panel. Unit type con- C t 1 
struction allows extreme flexibility of installation to meet in- ontro 


Instrument 


dividual requirements completely wired, reducing to a minimum and 


field installation. Steel construction throughout with excellent 


Boards 


hand rubbed finish. Available with desk as part of unit, Transfer 
adaptable to circular panel arrangements and individual mod- 
ifications as desired to meet any requirement. 


Switches 





NELSON ELECTRIC MANUFACTURING CO. 





217 North Detroit 


TULSA, OKLAHOMA 


Telephone 2-5131 


MANUFACTURERS OF: 


Explosion Resisting Motor Controls 
Junction Boxes and Enclosures 
Circuit Breakers and Lighting Panels 
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Oil Field Motor Controls 

Automatic Pipe Line 
Sampling Devices 

Cathodic Protection 
Equipment 


Switchboards 

Instrument and 
Control Panels 

Unit Substations 


field wells completed were oil and two 
were dry. 


NORTH LOUISIANA WILDCAT 
FAILURES 


Concordia Parish: S. W. Richardson A-1 
Madison, 960 ft. south and 1,980 ft. 
east of northwest corner of 34-6n-9e, 
dry at 10,602 ft. 

Madison Parish: S. W. Richardson 1 F. 
Hooten, SW NE 31-18n-12e, dry at 4,740 
ft. 

Richland Parish: Big Chief Drilling Co. 1 
George B., 665 ft. west and 465 ft. north 
of southeast corner SW SE 7-17n-9e, 
dry at 4,818 ft. 

Humphrey-Winn et al 1 M. D. Boughton, 
990 ft. north and 330 ft. east of south- 
west corner of 36-16n-6e, dry at 3,660 
ft. 


OHIO, KENTUCKY 


Bethlehem Township 
Gas Pool Extended 2 Mile 


OLUMBUS.—East Ohio Fuel Co. 1 N. E. 

Shearer, Section 3, extends the gas 
pool in northeast Bethlehem Township, 
Stark County, more than 1% mile west. 
White Clinton from 4,452 to 4,476 ft. was 
shot and shut in at 1,118,000 cu. ft. 

In the Canton area Brendel et al 1 Fred 
Addessi, Section 29, Plain Township, Stark 
County, gaged 3,372,000 cu. ft. natural. East 
Ohio 1 M. R. Schneider, Section 32, was 
shot and shut in at 1,625,000 cu. ft. 

In the Middle Wellington pool, Ohio Fuel 
1 Howard Hacker, Lot 6, gaged 2,520,000 
cu. ft. from the top Clinton at 2,380 to 
2,395 ft. 

Two Medina sand producers and two 
Clinton gas wells were completed in Salt 
Creek Township, Muskingum County. 

Frank Lyons 1 A. B. Wright, Clinton 





test in Section 10, Hanover Township, Co- ’ 


lumbiana County, is drilling in the Clin- 
ton with some good shows of gas. Top of 
the Clinton was found at 5,766 ft. 

A record number of 49 locations were 
reported this week. Stewart had 15, most- 
ly in the Hemlock Grove pool. Lancaster 
had 12, Ashland 8, Brush Creek 6, and 
Cambridge and Mt. Vernon 4 each. Ash- 
land led with 7 of the 21 completions. 


SUCCESSFUL WILDCAT COMPLETIONS 

Muskingum County, Newton Township: 
Pure Oil 1 H. C. Eppley, Sec. 26, Clin- 
ton 3,417-3,444 ft., 2,390,000 cu. ft., TD 
3,474 ft. 

Washington County, Decatur Township: 
Ohio Fuel 1 F. A. Grubb, Fr. 32, Maxon 
1,208-1,226 ft., 104,000 cu. ft., TD 1,226 ft. 


UNSUCCESSFUL WILDCAT COMPLETION 

Medina County, Granger Township: Ohio. 
Fuel 1 Dominick Testa, Lot 15, Clin- 
ton 3,502-3,518 ft., TD 3,592 ft. 


EASTERN KENTUCKY 

ASHLAND.—A check of operations in the 
eastern Kentucky field for the past week 
reveals 1 completion for approximately 
100,000 cu. ft. of gas and a drilling well 
which is showing for a good producer. 

Kentucky-West Virginia Gas Co. com- 
pleted well No. 801 on the J. S. Cline prop- 
erty in Pike County, total depth 3,521 ft., 
daily open flow of 84,000 cu. ft. of gas in 
shale and 15,000 cu. ft. in Big Lime. 


WESTERN KENTUCKY 
OWENSBORO.—Carter Oil Co. 1 George 
Nally, 25-P-21, in the Waverly North pool 
of Union County, is showing for the best 
well drilled in the Western Kentucky area 
in several weeks. Following a 5,000-gal. acid 
treatment, the well flowed 512 bbl. of oil 
in 15 hours through perforations at 2,600-18. 
ft. It was then perforated at 2,574-84 ft. and 
flowed 125 bbl. in 3 hours. Total depth is: 

(Continued on page 303) 
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KANSAS 


New Pool Opened 
In Rooks County 


UCCESSFUL completion of the Bird & 

Boreing 1 Veverka, SW SW 27-8-19w, 
has opened a new pool for Rooks County. 
The well has been pumping 10 bbl. of 24° 
gravity oil an hour. It has not been acidized 
and a potential test will be taken soon. 
The pool opener, located 134 miles north 
of the Barry pool, has been designated as 
the discovery well of the Webster pool by 
the Kansas nomenclature committee. 

Darby-Bothwell 1 Glass, NW NW SW 30- 
11-19w, a wildcat in Ellis County, had a 
slight oil show at 3,305-11 ft. The Topeka 
was topped at 3,119 ft. and the Lansing at 
3,376 ft. Drilling is being continued below 
3,410 ft. The well is located about 1 mile 
southwest of the Solomon pool in Ellis 
County. 

Production in the Ellis pool, Ellis Coun- 
ty, has been extended 142 mile to the east 
by the Doley Oil Co. 1 Huber, SW SW SW 
32-12-20w. The well was completed with a 
state potential of 35 bbl. a day. Pay zone 
is the Arbuckle at 3,819 ft. 

Kansas reported 35 completions. Of the 
three wildcats completed,’one was success- 
ful and two were dry. Field wells totaled 
32 with 20 oil, 5 gas, and 7 dry. 


KANSAS SUCCESSFUL WILDCAT 

Butler County: Nadel & Gussman 1 Crow- 
ley, SW SW SE 18-28-5e, 100 bbl. oil 
from Bartlesville sand at 2,695-738 ft., 
TD 2,738 ft. 





KANSAS WILDCAT FAILURES 
Barton County: B & R 1 Cochrane, SE SE 
SE 5-17-13w, dry at 3,430 ft., Arbuckle 
3,400 ft. 
Sheridan County: Continental Oil Co. 38 
Strat (McWilliams), NW NW NW 32-9- 
26w, dry at 3,968 ft. 


MISSISSIPPI 


Another Salt Dome Proven 
In Eastern Copiah County 


J ciecoversa a Cavs salt dome has been 





discovered in Copiah County in drilling 
the Stanolind Oil & Gas Co. 1 T. A. Hunt- 
ington, NW SE 28-In-iw. After circulation 
was lost at 1,647 ft., the well was completed 
as dry at 1,650 ft. Samples taken at 1,410 ft. 
contained pyrite and lime and the anhy- 
drite was topped at 1,640 ft. 

No shows have been reported from tests 
at the Humble Oil & Refining Co. 3 Harry 
Stover et al, 1,300 ft. south and 458 ft. west 
of northeast corner of 20-3n-7w, wildcat in 
Greene County. Drilling is being continued 
below 8,760 ft. 

There were four completions in Missis- 
sippi. Two wildcats, one in Lincoln County 
and the other in Marion County, were dry. 
The wildcat in Warren County was com- 
pleted as a gas well. Brookhaven field 
added a producer with an initial produc- 
tion of 97 bbl. in 24 hours. 


MISSISSIPPI SUCCESSFUL WILDCAT 
Warren County: Magnolia Petroleum Co. 
2 Ruth Pidgeon, east of southwest cor- 
ner of SE SE 27-17n-4e, flowed 7,200,000 
cu. ft. of gas from sand at 2,037-47 ft., 
TD 2,546 ft. 


MISSISSIPPI WILDCAT FAILURES 

Lincoln County: Danciger Oil & Refining 
Co. 1 Central Lbr. Co., 660 ft. north 
and 1,980 ft. east of southwest corner 
of 22-8n-5e, dry at 10,673 ft., Marine 
Tuscaloosa 10,210 ft. 

Marion County: Humble Oil & Refining 
Co. 1 W. E. Walker, SW SE 25-2n-18w, 
dry at 9,657 ft. 
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SUVUL and howto handle it easier.. 
with 
Brooks 
LOAD 
LUSGER 











The first step on your improvement program 
should be the Brooks Load Lugger System for 
handling sludge. 

With this modern hoisting unit on each truck... . 
and a set of detachable buckets . . . you can save 
time, make the job easier, reduce costs and own 
a handy outfit that can be utilized for other load- 
ing and hauling operations. 

LOAD LUGGERS are used by leading refineries, 
storage yards, marine terminals and oil plants . . . 


the ANSWER get the facts today. 


2403 Davenport Road, on 8, Tenn. 
i ay EQUIPMENT AND MFG.CO. 


Write for 
Folder 
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The high adsorbent capacity of Driocel is not limited to its first 
use. This inexpensive activated bauxite desiccant can be regen- 
erated and reused over and over—and produce dry gases and 
liquids every time. Driocel is being used economically to dry: 


Feeds to alkylation and other catalytic processes. 

Natural gas, liquefied petroleum gas and pipeline gasoline, etc. 
Hydrogen and hydrogen sulfide, air, hydrocarbon gases, etc. 
Liquid organic chemicals. 


Refiners and chemists—and our own research staff—are constantly 
finding new applications. Yours may. be one of the processes 
Driocel can improve. We’d be glad to discuss it. Write Attapulgus 
Clay Company (Exclusive Sales Agent), 260 South Broad Street, 
Philadelphia 1, Pennsylvania. 


POROCEL corporation - Bauxite Adsorbents and Catalysts 
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PENBERTHY 


“REFLEX”? 
WATER GAGE SET 





Among the 












For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage . 

unnecessary to 


work between and boiler. Conforms 
with A.S.M.LE., i | and State re 
pupoeneate when for pressures 


Specified by their B.A. codes, 


This is one of the complete line of 
Benberthy gi gages that meet every liquid 
level gage requirement, 


PENBERTHY INJECTOR CO. 


Canadian Pian 
DETROIT, MICH. WINDSOR, ONTARIO 








COMPOUND 


HOUSTON, TEXAS 


“You can always 
Break the joint” 


Prepared especially for proper lu- 
brication and protection of be 
Joint threads, Jimmie Gray’s 500 

Ton Tool Joint Compound* prevents 


washouts and galling . 
breaking-out eae e ; withstands 
unattected 


highest pressures and. is 
by heat and moisture. 


Sold by Supply Stores, Everywhere. 
Distributed by 


STANDARD OIL 
SALES CO. 


P. O.-Box 203 Charter 4-5648 
Houston 1, Texas 
*Trade Mark Reg. U. S. Pat. Off. 








Drilling Contractors 





Sam P. Daniel has sold his interest 
in Daniel Drilling Co. to E. A. Rum- 
ler, who has changed the name of 
the firm to E. A. Rumley Drilling Co., 
with headquarters in Oklahoma City. 


A. R. Sarver Drilling Co. has been 
contracted by E. C. Dailey to drill 
the 1 Franks, Tissue, Cole, in SE NE 
NE 6-10n-5w, Crystal pool, Montcalm 
County, Michigan. 


Commonwealth Drilling Co., Cal- 
gary, Alta., has drilling contract on 
an exploratory well for California- 
Standard in southeastern Alberta, 
south of Irvine and southeast of Med- 
icine Hat, where California-Standard 
has acquired holdings of 58,433 acres. 
This is an entirely new area for de- 
velopment. 


Philco Drilling Co., with capital of 
$100,000, has been organized at Okla- 


*homa City, by Phil A. Cornell, Glen- 


na J. Cornell, and A. D. Howell. 


Union Rotary Corp. will drill the 
Michigan Consolidated Gas Co. 1 
Ensch-Classon, SW SE SE 4-15n-9w, 
Mecosta County, Michigan. 


Corbett-Barbour Drilling Co., Tulsa, 
announces the return from the Army 
of A. M. Barbour, Jr., who will re- 
sume his old post as vice president 
of the firm. Barbour spent 30 months 
in the meteorological branch of the 
Air Corps. 


Goll, Graves & Mechling Drilling 
Co. has the contract to drill the 8 
Emanuel Klenk, in NE SE NW 8- 
19n-4e, Arenac County, Michigan, for 
Basin Oil Co. and Don Rayburn. The 
well is in the Deep River field. 


Olsen-Blount Drilling Corp., Okla- 
homa City, was cleaning out and 
testing the Culbertson-Irwin 1 Gut- 
man, in C SW NE 18-24s-37e, in the 
Langlie-Mattix field of Lea County, 
New Mexico. Total depth is 3,591 ft. 
In the same county the contractor 
has staked location and was moving 
in tools on the Olsen-Blount Drilling 
Corp.-Western Gas Co. B-1 Eaton, in 
C SW NW 12-25s-37e. 


Double R Drilling Co. has been 
granted state charter with $99,000 
authorized capital, by Oklahoma 
Corporation Commission. ._Incorpora- 
tors are Robert M. Jordan and T. L. 


Dennis, Oklahoma City, and Ray J. 
Griffith, of Shawnee, Okla. 


Leonard Drilling Co. will drill the 
Rowmor Corp. 1 Mike and Mary 
Skoropada,, SE SW NW 9-13n-1l0w, 
Tuscola County, Michigan. 


Makin Drilling Co., with headquar- 
ters in Hobbs, N. M., will operate in 
the Permian basin. ‘The new firm is 
headed by R. S. “Cotton” Makin, for- 
merly with Trinity Drilling Co. 


Merridith & Higginbotham Drilling 
Co. will drill a wildcat in Iosco Coun- 
ty, Michigan, for Ray W. Matlock and 
T. H. Welch. The well is the 1 John 
C. Johnson, NE NW NE 1-22n-8e. 


Regent Drilling Co., Lid. Ver- 
milion, Alta., has recently signed a 
contract to drill four wells for Cana- 
dian Industries, Ltd., at Sandwich, 
Ontario, just outside of Windsor. Con- 





LET’S TALK 
SHOP 


Tradition is important . . . so is 
the “know how” of manufacture. 


We recognize this fact . . 
That’s why the Edwin H. Fitler Co. 
does not rely ALONE on 142 years 
of accumulated skill and unques- 
tioned reputation. Fitler Rope 


maintains its leadership because it 
is produced by the most modern 
manufacturing methods. 





THE EDWIN H. FITLER CO. 


PHILADELPHIA, PA. 


Manufacturers of Quality Rope 
Since 1804 
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Always the 


outstanding sealant for 
L at, d, 


pl A 





threaded, 


and 


con- 


nections, RECTORSEAL is now of even 
higher quality as a result of improve- 
ments being incorporated in the original 


formula. For 


positive and permanent 


leak-proof connections on lines handling 
all petroleum products, salt water, dilute 
acids and steam up to 400 deg. F. get 
and use RECTORSEAL. Ask for it by name 
at your supply store. 





Fort Worth, Texas 


Export: Lucey Export 


Corp., Woolworth 
Bldg., N. Y. C. 
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PREVENTER 
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The 


MARCH 30, 





IDEAL CHAIN TONGS 
For Pipe, Fittings and Flanges 
The JAWS have straight teeth for pipe, and 
V shaped teeth for fittings. Drop-forged from 
special high carbon steel carefully milled, 
heat-treated and hardened far toughness and 


The HANDLES are forged from spring steel 
heat-treated to give the required stiffness. 
The CHAINS are proof-tested. 

Write for catalog for complete 
showing and description of ‘““Arm- 
strong Bros.” 


ARMSTRONG BROS. 
Too! Holder People 
304 N. FRANCISCO AVE 
Eastern Warehouse & Sales: 199 Lafayette St 
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Pipe Tools. 








Teun. CO. 


CHICAGO, U.S.A 


New York 








tractor is also rigging up a new Card- 
well rig at Wardlow, Alta., for Brit- 
ish American and Standard of Cali- 
fornia, to test the Devonian and pos- 
sibly the Ordovician. 


Lohman & Johnson Drilling Co. will 
drill the Clarence Wood 3 S. G. Hardi- 
man, SW NE 27-1s-12w, in Gibson 
County, Indiana. 


Dee Drilling Co. has the contract to 
drill the 1 Parkinson, SE NE NW 24- 
1s-12w, for Illinois Mid-Continent Co. 
in Gibson County, Indiana. 


Johnson Brothers Drilling Co., 
Wichita Falls, has the contract to drill 
the Nail-Reed Oil Co. 1 C. C. Coyle, in 
NE NE NE 33-5n-12w, southwest of 
Apache, in Caddo County, Oklahoma. 
Original contract is for 2,500 ft., with 
a 1,600-ft. and 2,300-ft. sand to be 
tested first. If conditions warrant, the 
well may be drilled deeper. 


Kentucky Fields 


(Continued from page 300) 
2,675 ft., and operators are continuing to 
test. 

Four completions were reported for West- 
ern Kentucky, including two dry wildcats 
and two oil wells in Waverly North field. 
Two new tests were under way in Critten- 
den County and one each in Webster and 
Metcalf counties. 


WESTERN KENTUCKY WILDCAT 
FAILURES 
Henderson County: Delta Drilling Co. et al 
1 Anna Lee Boswell, 7-P-26, elev. 2,332 
ft., Menard 1,280 ft., Glen Dean 1,552 ft., 
Barlow 1,800 ft., Cypress sand 1,828 ft., 
Paint Creek 1,885 ft., Benoist 2,006 ft., 
Ste. Genevieve 2,114 ft., McClosky 2,247 
ft., dry at 2,332 ft. 
Mitchell 1 Thornberry, 
ft., dry at 2,785 ft., Menard 1,842 ft., 
Glenn Degn 2,022 ft., Barlow 2,298 ft., 
Ste. Genevieve 2,634 ft., McClosky 
2,247 ft. 


5-N-23, elev. 500 


INDIANA 


EVANSVILLE.—The Carter Oil Co. 1 Wil- 
liam Schisler, NW SW NW 13-7s-14w, shows 
prospects of extending the Jeffries pool of 
Posey County about two locations north- 
east. A 2-hour drill-stem test of the Tar 
Springs sand at 2,124-65 ft. recovered 180 
ft. of gas, 200 ft. of oil and 30 ft. of oily 
mud, with no water showing. Previously, 
a 4-hour drill-stem test of the Waltersburg 
at 1,944-66 ft. recovered 925 ft. of oil and 
925 ft. of salt water. Operators are drilling 
ahead at 2,440 ft. 

Continental Oil Co. is drilling below 1,000 
ft. at their 1-D Cooper estate, SW SW SW 
13-3s-14w, a deep test in the Griffin pool 
of Gibson County. This well is scheduled 
to go to the Trenton, which is expected at 
about 6,200 ft. : 

A large gain in Indiana completions was 
noted during the past week with seven oil 
wells and two dry holes reported. One of 
the oil wells was a successful wildcat in 
Gibson County. 

Three new operations each were reported 
for Gibson and Posey counties, with no 
other areas receiving any new development. 
The New Harmony field of Posey County 
and the North Owensville field of Gibson 
County maintained ‘their lead in the num- 
ber of active drilling wells under way. 


INDIANA SUCCESSFUL WILDCAT 

Gibson County: J. Kabana 1 Coleman 
Comm,. SW SW NW 17-2s-9w, elev. 450 
ft., pumped 25 bbl., Rosiclare 1,792-98 
ft., TD 1,969 ft. 
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Colorado Interstate 
Raises Brunston 


To New Post 


G F. BRUNSTON, new general su- 

perintendent of Colorado Inter- 
state Gas Co., has been associated 
with the wholesale gas company since 
its organization 18 years ago. 

Formerly general superintendent 
and chief engineer, Brunston was 
named to fill the vacancy caused by 
the death of J. P. McClintock. Before 
joining Colorado Interstate in 1928, 
he was with the Ford, Bacon, and 
Davis firm in New York and with the 
Interstate Natural Gas Co. in Mon- 
roe, La. He is a graduate with a me- 
chanical engineering degree from 
Drexel Institute, Philadelphia. 

C. B. Abbot, formerly assistant en- 
gineer, who also joined the Colorado 
company in 1928, is Brunston’s suc- 
cessor as assistant general superin- 
tendent and chief engineer.. Abbot, a 
Harvard engineering graduate, served 
with the Army Engineers in the first 
World War. 


Glenn Hughes, drilling superin- 
tendent in the Texas Gulf Coast area 
for Sun Oil Co. has been named pro- 
duction superintendent for Oklahoma 
and Kansas with headquarters in 
Tulsa. He succeeds M. L. Brown, who 
was named assistant general produc- 
tion superintendent at Dallas. 


Albert R. West, division engineer 
at Billings, Mont., for Carter Oil Co., 
has been made chief petroleum engi- 
neer in the Tulsa office. He was suc- 
ceeded at Billings by Max Sons, for- 
merly engineer at Tulsa for the com- 
pany. Other changes in the Carter 
Oil organization: Lewis W. Breeden, 
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senior petroleum engineer at Mat- 
toon, Ill., to district engineer at Great 
Bend, Kans.; William J. Lang, seis- 
mograph party chief in Venezuela, 
transferred to Tulsa; Billy D. Low, 
party chief at Minden, La., transferred 
to Tulsa; and Maurice V. Adams, 
senior petroleum engineer in the Dix, 
Ill, district, transferred to Seminole, 
Okla. 


Ralph E. Grimm, formerly assist- 
ant civil engineer for United Natural 
Gas Co. at Oil City, Pa. has been 
appointed superintendent of distribu- 
tion for Iroquois Gas Corp. at Buf- 
falo, N. Y. 


H. H. Van Aken, former general 
manager of Permian Oil Co., has 
been elected vice president and gen- 
eral manager of Reserve Oil & Gas 
Co. in San Francisco. 


Edward Pickett has resigned as San 
Joaquin Valley scout for Union Oil 
Co. and joined Wilshire Oil Co. as 
district exploration engineer in Bak- 
ersfield, Calif. 


Steve Dixon, former head well 
puller for Shell Oil Co., Inc., in the 
Long Beach, Calif., field, has been 
promoted .to field production fore- 
man. John F. Deliessegues, an opera- 
tor in Shell’s Dominguez, Calif., nat- 
ural gasoline plant, has been ad- 
vanced to foreman and placed in 
charge of the company’s absorption 
unit in the Brea Olinda plant. 


John L. Bugg, formerly with Unit- 
ed Gas Co. in Houston and in New 
Orleans where he was measurement 
superintendent, has started an engi- 
neering firm in Houston following 
his separation from the Navy. 


A. H. Weil, superintendent of the 
gasoline and chemical departments of 
United Gas Pipe Line Co. and a for- 
mer Army lieutenant colonel, has 
been awarded the Army Commenda- 
tion Ribbon “for outstanding service 
in connection with the development 
of the atomic bomb.” He was assigned 
to the atomic bomb project at Oak 
Ridge, Tenn., in August 1943 and 
served as assistant executive officer 
to the district engineer. 


Bruce Robinson, who joined Gen- 
eral Petroleum Corp. in 1925 as a 
timekeeper, has been advanced to 
assistant production manager. Richard 





PERSONALS 





R. Shinn, who joined the company in 
1913, has been promoted to general 
superintendent of production. 


P. H. Frankel, well-known petro- 
leum economist of England who is 
associated with Manchester Oil Re- 
finery, Ltd., has been visiting in New 
York, Houston, Dallas, Tulsa, and 
other points of the Southwest. He will 
return to England April 7. e 

William H. Rowland, Jr., former su- 
perintendent of Creole Petroleum 
Corp.’s La Salina refinery in Vene- 
zuela, has been appointed coordinator 
of a “Coin Your Ideas” program at 
Standard Oil Co. of New Jersey’s 
Bayway refinery. This program in- 
volves a method of processing em- 
ployes’ suggestions. 


E. Gamba-Escallon, engineer for- 
merly on the Colombian Ministry of 
Oil staff and vice consul in charge 
of petroleum affairs in New York, 
has been appointed general manager 
of the Colombian Government en- 
terprise, National Radio Communica- 
tions. 


Lawrence O’Donnell, chief mechan- 
ical engineer of the production de- 
partment of Shell Oil Co., Inc., has 
been elected 
chairman of the 
Houston chapter 
of the American 
Petroleum Insti- 
tute succeeding 
R. E. Bridges, di- 
vision petroleum 
engineer of Hum- 
ble Oil & Refin- 
ing Co. J. E. Bail- 
ey, .Tide Water 
Associated Oil 





L. O’DONNELL 
Co., is first vice chairman; Harold 


Decker, Pan American Production 
Co., second vice chairman; and Dud- 
ley Tower, Union Oil Co. of Califor- 
nia, secretary-treasurer. Directors 
are: J. U. Teague, Hogg Oil Co.; W. T. 
Vietti, The Texas Co.; L. D. Cain, 
Southern Drilling Co.; L. E. Garfield, 
Hughes Tool Co.; Aubrey Schofield, 
Gulf Oil Corp.; George H. Calhoun, 
Shell Oil Co., Inc., and Ralph Gra- 
ham, Tennessee Gas & Transmission 
Co. 


Dr. Henry Sonneborn III and Dr. 
Hans Schindler have joined the tech- 
nical staff of the Daugherty refinery 
of L. Sonneborn Sons, Inc., at Pe- 
trolia, Pa. Dr. Sonneborn, until re- 
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cently a Navy lieutenant serving as 
experiment and test officer at the 
Naval Ammunition Depot at St. Jul- 
iens Creek, Va., will be assistant to 
Dr. F. W. Breth, vice president and 
technical director. Dr. Schindler, for- 
merly senior research chemist at the 
research and development laborato- 
ries of Pure Oil Co. at Winnetka, IIl., 
will be research chemist at Petrolia. 
He recently served on the technical 
oil mission which investigated the 
German petroleum industry. 


R. C. Brown, associated with Con- 
tinental Oil Co. since 1924, has been 
named assistant to J. C. Johnston, 
Denver regional manager of the pro- 
duction and drilling department of 
the company. 


Thornton Davis, Peerless Oil & Gas 
Co., San Antonio, has been elected 
president of the South Texas Geolog- 
ical Society. Other new officers in- 
clude Marion J. Moore, Transwestern 
Oil Co., vice president; and Paul B. 
Hinyard, Shell Oil Co., Inc., secre- 
tary-treasurer. 
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U. S. DEPARTMENT OF THE INTERIOR, 
General Land Office, Washington 25, D. 
Notice is hereby given that sealed bids will 
be received until noon on Monday, April 15, 
1946, for land described herein situated 
within the known geologic structure of the 
Moffat Oil Field, Colorado. This land is 
offered to qualified bidders of the highest 
cash amounts per acre as a bonus for the 
privilege of leasing the land under section 
17 of the leasing act as amended by the 
Act of August 21, 1935 (49 Stat. 674, 30 
U.S.C. sec. 226), in the following parcels: 
T. 4 N., R. 91 W. Parcel No. 1, sec. 9, lots 
7 and 8, 69.50 acres. Parcel No. 2, sec. 11, 
lots 6, 7, 8, 9, 10, 15, 16, 187.89 acres. Parcel 
No. 3, sec. 15, lots 1 and 8, 73.78 acres. Par- 
cel No. 4, sec. 15, lot 5, 38.91 acres. T. 5 N., 
R. 91 W., Parcel No. 5, sec. 27, lot 15, and 
lots 13, 16, 17, 18, 21 in Tract 53; sec. 34, 
lots 2, 4, 6, 9 in Tract 53, 160.19 acres. Par- 
cel No. 6, sec. 28, lots 4, 5, 6, 7, 8, 165.53 
acres. Parcel No. 7, sec. 29, lots 1, 2, 7, 8, 
9, 14, 206.10 acres. Parcel No. 8, sec. 32, 
lots 5 and 6; sec. 33, lots 4, 5, 13, 14, 114.15 
acres. Parcel No. 9, sec. 33, lots 1, 2, a, 7, 
167.81 acres. Parcel No. 10, sec. 34, lots 8, 
10, 12, 85.99 acres. Parcel No. 11, sec. 34, 
lots 15, 16, 21, 22, 157.50 acres., Parcel No. 
12, sec. 35, lots 3, 4, 6, 7, 8, 11, 12, 13, 14, 
15, 16, 449.22 acres. Total 1,876.57 acres. 
Bids must be submitted on each parcel sep- 
arately, but if two or more parcels are 
awarded the same bidder, they may be in- 
cluded in a single lease, provided the com- 
bined acreage does not exceed 640 acres. 
Each bidder must submit with the bid one- 
fifth of the amount bid in cash, or by cer- 
tified check made payable to the order of 
the Treasurer of the United States, and file 
the showing of qualifications to receive a 
lease, required under 43 CFR 192.19. The en- 
velopes should be plainly marked “Bid for 
Parcel No. .., Moffat Oil Field. Not to be 
opened before noon, Monday, April 15, 
1946.” No bids received after the hour fixed 
herein for the opening of bids will be con- 
sidered. The remainder of the bonus and 
the annual rental at the rate of $1 per acre 
must be paid and a $5,000 corporate surety 
bond must be furnished by a successful 
bidder prior to the issuance of a lease. The 
deposits of the other bidders will be re- 
turned upon acceptance of the successful 
bids by the Secretary of the Interior. The 
successful bidder will be required to agree 
not to discriminate against any employee 
or applicant for employment because of 
race, creed, color, or national origin, and 
to require an identical provision to be in- 
cluded in all subcontracts. Bidders are 
warned against violation of section 59, U. S. 
Criminal Code, approved March 4, 1909, pro- 
hibi unlawful combination or intimida- 
tion bidders. The right is reserved to 
reject, any and all bids in the discretion 
of the Secretary of the Interior. Fred W. 
Johnson, Commissioner. 
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Crown block sheaves of molybdenum steels 
mean good drilling efficiency and economy. 
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MOLYBDIC OXIDE—BRIQUETTED OR CANNED e FERROMOLYBDENUM ee “CALCIUM MOLYBDATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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Equipment Men in the News 





Two Join Cummins 
Service and Sales 


Sales representatives Edward M. Bonette 
and James R. Neal have joined the staff 
at Cummins Service and Sales, 


1661 Mc- 





JAMES R. NEAL E. M. BONETTE 
Garry Street, Los Angeles. Specializing in 
transportation and industrial-engine instal- 
lations, Bonette will cover territory north 
from Los Angeles to Santa Maria. Neal will 
be is charge of the district south to San 
Diego. 

Bonette was connected with the Inter- 
national Harvester Co. for 13 years as a 
general line “blockman” and parts manager 
of the Los Angeles branch. Neal comes to 
the Cummins Sales organization direct 
from a 3-year hitch in the Navy. Previously 
has was associated for 9 years with Euclid 
Road Machinery Co. of Cleveland as a 
chief inspector and field representative. 


Olson Appointed Link-Belt 


District Manager 

Arthur J. Olson, 
heretofore district 
sales engineer for 
Link-Belt Co. at Chi- 
cago, has been ap- 
pointed district sales 
manager at Kansas 
City, to succeed Max 
Giffey, who has re- 
signed after 40 years’ 
service. Olson has 
been in the employ 
of Link-Belt since 
1918, at the Pershing 
Road plant in Chi- 
cago. He will be as- 
. sisted in his new 
position by J. Arthur Townsend and Leroy 
C. Rathsam, district sales engineers. 





A. J. OLSON 


Parks Named Jessop 
Sales Manager 


Robert A. Parks has been named general 
sales manager of Jessop Steel Co., Washing- 
ton, Pa. He was former]y district manager 
for Jessop in Washington, D. C. 


Slottman Heads New Division 
Of Air Reduction Co. 


C. D’W. Gibson, vice president in charge 
of sales for Air Reduction Co., New York, 
has announced the organization of a new 
technical sales division of the firm. The new 
division is headed by Dr. George V. Slott- 
man, with the company 10 years. S. D. 


MARCH. 30, 1946 


Baumer and E. V. David, who have been 
assistant managers of the applied engi- 
neering department, are assistant managers 
in the new sales division. 


Bank Officials Named 


Joe A. Clarke, formerly vice president 
and cashier, First National Bank, Albany, 
Tex., has been elected vice president of 
the Fort Worth National Bank. W. C. Dietz 
and W. H. Peterson, formerly assistant vice 
presidents, have been elected vice presi- 
dents, and H. H. Harp and B. P. McDonald 
have been appointed assistant cashiers. 
O. D. McCaulley has been appointed assist- 
ant trust officer. 


Columbia Chemical Moves 


Executive offices of the Columbia Chemi- 
cal Division, Pittsburgh Plate Glass Co., are 
now located at Fifth Avenue and Bellefield, 
Pittsburgh. These temporary quarters have 
been necessitated by lack of sufficient space 
at the former address to accommodate per- 
sonnel returning from military service and 
other expansions. 


Westinghouse Elects Two Officers 


Westinghouse Electric Corp., Pittsburgh, 
has announced election of Gwilym A. Price 
as president, succeeding George H. Bucher, 
resigned. Under a recent amendment of the 
corporation’s bylaws, Price as president 
will be the chief executive officer. 

L. E. Osborne, who joined Westinghouse 
at the age of 16 as a clerk in the tool room 
at the East Pittsburgh Works, has been 
named senior operating vice president. 


Butler to Open Denver Offices 


Samuel Butler, head of the petroleum 
products division of Sharples Research and 
Engineering Laboratories, of Philadelphia, is 
in Denver to open division headquarters 
and will employ a staff of 20 experts to 
work in the Rangely field. 


Century Building New Research 
And Development Laboratory 


The Century Manufacturing & Instrument 
Co. has just begun construction on a mod- 
ern type building to house its research and 
development laboratory at 1400 North Utica 
Avenue, Tulsa. This building will be head- 
quarters for the offices and laboratories 
of the Century company, headed by W. E. 
Morrow, which will develop and manufac- 
ture geophysical instruments. Also quar- 
tered in the building will be Lovelace 
Manufacturing Co., manufacturers of trucks 
and heavy equipment for geophysical units, 
headed by Marion Lovelace as general 
manager; and Continental Geophysical Co., 
Oppie Dimmick, general manager, which 
offers seismograph service on a contract 
basis. 


J. C. Ballagh Elected President 
Of Patterson-Ballagh 


Patterson - Ballagh 
Corp., Los Angeles, 
Calif., announces the 
appointment of J. C. 
Ballagh as president. 
Jack Ballagh is well- 
known throughout 
the oil world as a 
pioneer of the rub- 
ber drill pipe and 
casing protector, and 
also for his active 
development of many 
rubber oil-field spe- 
cialties during the 
past 18 years. He will continue in charge of 
sales promotion and development which he 
has directed since the company’s inception 
in 1927. 


Max Miller Sales Manager 
Of Duraloy Co. 


Duraloy Co., Scottdale, Pa., announces 
the appointment of Max Miller of Detroit 
as sales manager. He was formerly with 
Duraloy’s representative, F. B. Cornell and 
associates, in a sales engineering capacity. 


Bloom Made Security 
Division Manager 


Security Engineering 
Co., Inec., Whittier, 
Calif., announces ap- 
pointment of D. F. 
“Duke” Bloom as 
Craig, Colo., division 
manager. He brings 
to his new position 16 
years of oil-field ex- 
perience. His past ac- 
tivities have been in 
the Gulf Coast, Okla- 
homa, New Mexico, 
California and Rocky Mountains. 


Fisher Honored by Company 


Ed H. Fisher, district manager of Mid- 
Continent and Gulf Coast area for Pacific 
Wire Rope Co., has just been awarded a 
pin marking his thirtieth year of service 
with this company. He has been in the 
Houston area since he first opened a branch 
office in 1938, interrupted by service in 
the U. S. Coast Guard Reserves. Ed is also 
noted as a golfer and organist. 


Koenig Heads Sales for Tagliabue 


A. G. Koenig has been named general 
sales manager of the C. J. Tagliabue Instru- 
ment Division of Portable Products Corp., 
Brooklyn., where he succeeds E. D. Wacker, 
who had been previously appointed general 
manager. Koenig has been with Tagliabue 
since 1928 when he was made southwestern 
manager with headquarters in Dallas. 


Wilson Supply Opens Branch 


Columbus, Tex., is the location of the 








newest branch of Wilson Supply Co. E. P. 
McDaniel is in charge of the store. 
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SUMMARY OF FEBRUARY COMPLETIONS* 


Comp. 

New York . : 113: 
Pennsylvania ............. Ae 242 
West Virginia .......... Si 55 
Ohio 7 cena 91 
Indiana .... , nate onle ete 23 
Kentucky .. hee ae 27 
Illinois . gh waka de peso 137 
Michigan ; : ; 
Kansas ... ; 140 
Neb., Mo., Iowa 
Oklahoma 
Texas 

North 

West Central 

West ... 

Panhandle . 

Eastern 

Upper Gulf Coast 

Lower Gulf Coast . 

South .... 

South Central 
Louisiana 

Northern 

Southern 
Arkansas 
Mississippi 
Ala., Ga., Florida : 
Montana 
Wyoming 
Colorado 
New Mexico, SE 
California 
Utah 


Total February 
Total January 


N. Central Texas 


(Continued from page 297) 
Knox field each have eight drilling wells; 
Sivells Bend, six; National field, Wilbar- 
ger County, five; Hildreth field and Lup- 
ton field, Young County, each four. 


NORTH CENTRAL TEXAS WILDCAT 
FAILURES 

Archer County: D. H. Bolin 3 Jno. Purcell, 
Lot 80, Jefferson CSL Sur., 2 mi. N 
and 1 mi. E Anarene, dry, TD 1,119 ft. 

D. H. Bolin 4 Jno. Purcell, Lot 80, Jeffer- 
son CSL Sur., dry, TD 1,183 ft. 

E. B. Clark 1 Wm. M. McGregor, H. H. 
Duff Sur. A-732, 142 mi. E and % mi. 
N Huff, elev. 989 ft., Ellenburger 5,639 
ft., dry, TD 5,703 ft. 

S. F. Hutcheson et al 1 A. L. Harris, Lot 
60, J. W. Harris Subdiv., 144 mi. S 
and 642 mi. N Archer City, dry, TD 
1,404 ft. 

S. F. Hutcheson et al 2 Mrs. S. F. Hutche- 
son, Lot 142, J. W. Harris Subdiv., 3 
mi. E Archer City, elev. 991 ft., dry, TD 
2,251 ft. 

Cooke County: J. W. Baldwin 1 E. A. Stan- 
ley, Jno..DeMarcus Sur. A-314, 244 mi. 
N and 132 mi. W Woodbine, elev. 896 
ft., dry, TD 2,722 ft. 

Leland Fikes 1 C. W. and D. L. Morrow, 
Lot 5, Cooke CSL Sur., 6 mi. E and 3 
mi. S Valley View, Ellenburger 1,747 
ft., dry, TD 1,800 ft. 

J. W. Hasings 1 Atcheson Est., 
Sur. A-876, 244 mi. W and 1% 
Hood, Ellenburger 2,860 ft., 
2,925 ft. 

Jack County: P. C. Burns 1 L. W. Wright, 
J. Robbins Sur. A-490, 1 mi. N and W 
Antelope, elev. 1,057 ft., dry, TD 807 ft. 

J. M. Hickey 2 Chas. E. King, 2 mi. N 
and E Jermyn, elev. 1,117 ft., dry, TD 
301 ft. 

Knox County: Youngblood & Foree 1 T. J. 
Cartwright, Sec. 70, Blk. 45, H&TC Sur., 
2 mi. E and 1 mi. N Goree, dry, TD 
1,844 ft. 

Montague County: Bridwell Oil Co. and 
Bruce Sullivan 1 McCall & Foshee, 
J. E. M. Williams Sur. A-882, 14% mi. 
W and 3 mi. N Montague, elev. 1,046 
ft., Caddo 6,104 ft., dry, TD 6,554 ft. 


T. Polk 
mi. N 
dry, TD 


Oil Prod. 


22 7,638 
105 = 30,467 


1,112 
1,198 


Under 
Gas Dry 
84 1 156 0 
169 6 $104 21 ps 
6 47 6 0 19 
408 43 29 15 29 
3,003 4 20 
2,274 7 18 
12,378 §41 62 
3,557 36 19 
44,398 36 
145 1 
19,073 159 
110,880 
23,317 
3,635 
58,788 
4,383 
5,428 
5,132 
8,834 
906 
457 
13,556 
6,152 
7,404 
495 
2,156 
0 
686 
2,184 
2,526 


_ 
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a 
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256,738 213 615 698 
208,577 187 740 78 778 


Nw 
Sl nkcdcisdhnsntnendesiinueuel 


*Four weeks ending March 2, 


Throckmorton County: S. D. Johnson and 


Russell Maguire 1 C. W. Buchanan, Sec. 
927, TE&L Sur., 3144 mi. N and W 
Woodson, dry, TD 1,503 ft. 

E. W. Whitney 1 C. A. Turner, Sec. 982, 
TE&L Sur., 42 mi. NW Woodson, elev. 
1,225 ft., Palo Pinto 2,085 ft., dry, TD 
2,300 ft. 


WEST CENTRAL TEXAS 


ABILENE.—Fulwiler & Hughes Drilling 
Co. and Allied Oil Co. 1 Minnie Temple- 


ton, Section 8, HT&B Survey, 1142 miles 
northwest of Silber Valley, pool opener in 
northwest Coleman County, has been com- 
pleted for a natural flow exceeding 42 bbl. 
of pipe-line oil hourly. Production is from 
3,457-86 ft. in Gray through a 34-in. tubing 
choke. S. B. Roberts 6 O. J. Gooues. Section 
29, Block 15, T&P Survey, gave the Coop- 
er-Roberts pool of Jones County a new 
pay when it flowed 237 bbl. of 37°-gravity 
oil in 24 hours from Gunsight lime. The sec- 
tion had been treated with 1,000 gal. of 
acid through 40 casing perforations from 
2,214-30 ft. 

Jones County Regular field had three 
completions this week and Merkel field, 
Taylor County; Santa Anna field, Coleman 
County, and Reddin field, Taylor County, 
each had one. Jones County Regular field 
had one location. Stephens County Regu- 
lar field has five drilling wells; Reddin 
field, Eastland.County, Regular field, Palo 
Pinto County Regular field, and Loving 
field, Stephens County, each have two. 


WEST CENTRAL TEXAS SUCCESSFUL 
WILDCAT 

Palo Pinto County: New oil pool—Ashland 
Oil & Refining Co. 1-A Lee, Sec. 1744, 
TE&L Sur., 3 mi. NW Graford, elev. 
1,296 ft., pumped 73 bbl. day, perf. 5,040- 
50 ft. Ellenburger, gravitly 40°, TD 
5,050 ft. 


WEST CENTRAL TEXAS WILDCAT 
FAILURES 

Callahan County: Norman D. Fitzgerald 1 
John R. Kennard, Sec. 8, SPRR Sur:, 
6%4 mi. N Clyde, elev. 2,021 ft., dry, TD 
1,957 ft. 

Coleman County: Elgin Sheilds 1 Geo. M. 
Johnson, S. Cadille Sur. No. 72, 14 mi. 


1,000- 2,500- 
1,000 ft. = a 10,000 tt. ae ake 


1946. 


000- Over Total Rigs and 
footage a. 
187,019 
363,030 4 
161,889 77 
231,415 192 
48,091 53 
59,079 38 
348,335 231 
54 
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10 
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956 
195 
15 
255 
78 
131 
82 
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35 
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3 
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93 

24 

23 

202 

97 
385,663 
62,467 
143,066 
10,444 
29,991 
67,504 
38,123 
117,168 
550,993 
2,795 
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759 346 47 
827 403 39 


6,872,892 
7,259,081 


3,478 
3,805 
Service wells included: +56, 


$104, §1, {1. 


N Santa Anna, elev. 1,745 ft., Ellen- 
burger 2,965 ft., dry, TD 3,000 ft. 

Palo Pinto County: Edgar T. Hart 1 Mrs. 
W. J. Mallory, Sec. 37, Blk. 4, T&P 
Sur., 3142 mi. SW Brad, elev. 1,381 ft., 
Ellenburger 4,719 ft., dry, TD 4,919 ft. 

Shackelford County: Eltex, Ltd., 1-B Mer- 
rick, Sec. 16, Blk. 12, T&P Sur., 10 
mi. SW Albany, elev. 1,916 ft., Ellen- 
burger 5,133 ft. dry, TD 5,315 ft. 

Taylor County: R. H. Roark and L. F. 
Hooker 1 L. N. Brown, Jose Gabo Sur. 
No. 128, 144 mi. NW Tye, elev. 1,746 
ft., Swastika 2,705 ft. ,dty, TD 2,775 ft. 

Coke County: J. W. Sorrels 1 J. R. Mimms, 
Sec. 300, Blk. 2, H&TC Sur., 12 mi. N 
Water Valley, elev. 2,561 ft., Cisco 4,420 
ft., dry, TD 7,002 ft. 

Crane County: Humble 2 Nellie M. Tucker 
et al, Sec. 23, Blk. 1, H&TC Sur., 14% 
mi. NW McKee, elev. 2,421 ft., Wad- 
dell 5,700 ft., Ellenburger 6,040 ft., dry, 
TD 6,145 ft. 

Crockett County: Loffland Bros. 1 L. B. 
Cox, Jr., Sec. 21, Blk. 2, I&GN Sur., 
17 mi. SE Ft. Lancaster, elev. 2,115 ft., 
dry in San Andres, TD 969 ft. 

Dawson County: K. M. Reagan 1 R. E. 
Speck, Sec. 3, Blk. 34, T-4-N, T&P Sur., 
1 mi. S Spraberry field, elev. 2,886 ft., 
San Andres 3,600 ft., dry, TD 3,957 ft. 

Garza County: Honolulu-Devonian 1 H. F. 
Wheatley et al, 644 mi. NW Post, elev. 
2,936 ft., dry in San Andres, TD 3,631 ft. 

Terry County: Texas Gulf Prod. Co. 1 
W. H. Collins, Sec. 4, Blk. K, PSL Sur., 
in extreme NW corner of county, elev. 
3,587 ft., San Andres 4,300 ft., dry, TD 
5,168 ft. 


Illinois Fields 


(Continued from page 298) 
3,267 ft., Rosiclare 3,319 ft., McClosky 
3,350 ft. 

Al Cochran 1 McQueen, SW SW NE 6- 
6s-10e, dry at 3,207 ft., Kincaid 1,902 
ft., Golconda 2,611 ft., Barlow 2,724 ft., 
Cypress sand 2,736 ft., Benoist 2,900 ft., 
Renault 2,989 ft., Aux Vases sand 3,012 
ft., Ste. Genevieve 3,060 ft., Lower 
O’Hara 3,065 ft., Rosiclare 3,092 ft., Mc- 
Closky 3,105 ft., St. Louis 3,197 ft. 
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